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APPENDIX C

CONTAMINATED MATERIAL VOLUME CALCULATIONS
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=x (s/28(1&) VOC-ou-4 ! t
Date Sampled 6/12/96 6/12/96 6/12/96 6/27/96 6/12/96 6/12/96
Sample Number| SB4-106(S) SB4-107(S) SB4-107(D) SB4-202-8 SB4-104(D) SB4-103(S)
Depth (ft. bgs) 15-17 15-17 22-24 29-31 22-24 15-17
Organic Traffic Report Number EBGB2 EBGB4 EBGBS EBGR3 EBGA9 EBGAS5S
Yolatile Organics (ug/Kg)
Chloromethane 111U 13|V 13|U 27000jU 10|V 10|V
Bromomethane 11|U 13|U 13|U . 27000V 10jU 10{U
Vinyl Chloride 11|U 13jU 13|V 27000|U - 10|U 10jU
Chloroethane 111U 13{U 13U .o 270001U . 10{U 10U
Methylene Chloride 11[JBU 13|JBU 16|/BU - 27000{BJU 10{JBU 12|1BU
Acetone 17{BU 13|JBU 13|JBU: 27000|U . 10jJBU 10{JBU
Carbon Disulfide 11jU 13|V 13|U. 27000|U. - 10{U 10{U
1,1-Dichloroethene 11{U 13JU 13|U. 27000|UJ - 10jU 10|U
1,1-Dichloroethane 11U 13{U 13{jU 27000{U - 10U 101U
1,2-Dichloroethene (total) 11{U 13|U 13|V 27000|U 10{U 10{U
Chloroform 11U 13|U 131U - 27000[U - 10|U 10{U
1,2-Dichloroethane 11§U 13]U 13{U 27000{U 10{U 10{U
2-Butanone 11|U 13[|U 13|V - U 10jU - 10]U
1,1,1-Trichloroethane 11U 13|U 13|V 510000] 43 10JU 10|U
Carbon Tetrachloride 11{U 13]U 13U s 10]U 10jU
Bromodichloromethane 111U 13|V 13|U 27000jU0) - 10{U = 10|V
1,2-Dichioropropane 11[U 13|U 13jU - 27000 10|U - 10[U
cis-1,3-Dichloropropene 11{U 13U 13[U 27000[U . " 10{U - 10{U
Trichloroethene 111U 131U 13|U.. 27000|U " 10]U 10{U
Dibromochloromethane 11{U 13{U . 13]U 27000]U: " s 10jU . 10]U
1,1,2-Trichloroethane 11U 13|U 13|V 27000]U: . 10|U 10|V
Benzene 11{U 13[U 13[U 27000]U. 10[U" 10U
trans-1,3-Dichloropropene 11{U 13|U 131U 27000]U" = 101U 10|U
Bromoform 11|U 13jU 13|U.. . 27000jU " 10|U 10{U
4-Methyi-2-Pentanone 11U 13U 13jU 27000[{U " . 101U - 10{U
2-Hexanone 11|U 13JU 13JU % 27000|U" 10|U - 10U
Tetrachloroethene 11|U" 13|U 13]U 27000]U." 10jU - 10{U
1,1,2,2-Tetrachloroethane 11U, 13{U 13{U 27000{U " i 10{U: . 10{U
Toluene 11|U 13|U 13jU 270004V - = 10|U - 10|U
Chlorobenzene 11|U - 13|U . 13JU 27000]UJ 10|U 10|V
Ethylbenzene 11]U 13]U 13|V 27000]U 10]U - 10JU
Styrene 11]U 13[U 13[0 270000+ 10[U 10[U
Xylene 11|V 13|U 13U = 270001V 10|V 10{U

Page 2 of 5
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VOC-ou-4

Date Sampled 6/28/93 6/29/93 6/29/93 6/29/93 6/29/93

Sample Number SB4-1F SB4-2A SB4-2D SB4-3E SB4-3E(D)

Depth (ft. bgs) 30-32 5-7 20-22 25-27 25-27

Organic Traffic Report Number EXR36 EXR37 EXR38 EXR39 EXRA40

Volatile Organics (ug/Kg) CA CA CA CA CA

Chloromethane 28000V 11U 10{U . 10jU 10{U
Bromomethane 28000|U 111U 10|V 10jU 10U
Vinyl Chloride 28000|U 11|V 10{U 10|U 10|U
Chloroethane 28000{U 11|U 101U 10|V 101U
Methylene Chloride 280001V 11ju’ 10jU: 10|V 10]U
Acetone 28000|U 11|U 51d i 71J 6lJ
Carbon Disulfide 28000JU 11|U 10jU -~ 10|V 10|V
1,1-Dichloroethene 280001V 11|V 10]U ... 10|U 10jU
1,1-Dichloroethane 28000V 11U 101U 10jU ¢ 10jU
1,2-Dichloroethene (total) 28000|U 11jU. 10|]U. " 10jU 10jU
Chloroform 28000JU 11U 10]U: 10]U 10]U
1,2-Dichloroethane 28000]U 11jU . 10]U- - 10]U 10{U
2-Butanone _—=—28000|U . 11|V 10fU: 10jU 10jU
1,1,1-Trichloroethane ‘g 3600001: 11|U - S51J7 10{U 10{U
Carbon Tetrachloride ) 11{U. 10]U::4 10jU - . 10|U
Bromodichloromethane 28000{U 111U - 101V 10{U - 10{U
1,2-Dichloropropane 28000|U 11{U - 10jU .~ 10jU 10{U
cis-1,3-Dichloropropene 28000jU 11JU 10JU -~ 10JU 10jU
Trichloroethene 28000|U 11{U 10|U . 10}U 10U
Dibromochloromethane 28000jU 11|U 10|U - 10|U - 10lU
1,1,2-Trichloroethane 28000|U 11U - 101U 10{U . 10{U
Benzene 28000|U - 11U 10jU 2|J 10jU
trans-1,3-Dichloropropene 28000jU - 11jJU - 10jU - . 10jU 10fU
Bromoiorm 280001U 11U 10{U-. 10U - 10|U
4-Methyl-2-Pentanone 28000|U 11jU - 10]U © 10]U 10]U
2-Hexanone 28000|U 11|U 10|U 10|V - 10lU
Tetrachloroethene 28000|U . 11|V 10|U 11 o 10[U
1,1,2,2-Tetrachloroethane 28000)U 11U 10{U -~ 10U - 10lU

Toluene 28000{U 11|U- 10jU - 41| - 26
Chlorobenzene 28000jU 11|U" 10{U.’ 2lJ AN
Ethylbenzene 28000{U 11|U - 10]U- 10]U° 10jU
Styrene 28000]U 11|U 10U ¢ 10jU: 10]U
Xylene 28000|U 11U - ! 10{U 10]U 101U
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VOUL-ou-4
"Date Sampled 6/29/93 6/29/93 6/29/93
Sample Number SB4-4E SB4-5E SB4-5F
Depth (ft. bgs) 25-27 25-27 30-32
Organic Traffic Report Number EXR41 EXR42 EXR43
Volatile Organics (ug/Kg) CA CA CA
Chloromethane 10U 10|V 14000]U
Bromomethane 10|V 10{U 14000{U
Vinyl Chloride 10U 10|V . 14000|U
Chloroethane 10|U = 10jU - 14000|U
Methylene Chioride 10]U ", . 10|U 14000]U
Acetone 10JL: 9lJ . 14000|U.
Carbon Disulfide 10]U: 10U+ 14000fU
1,1-Dichloroethene 10JU - 10iU . 14000{U
1,1-Dichloroethane 10jU: 10|U. 14000{U
1,2-Dichloroethene (total) 10{U 10jU 14000|U
Chloroform 10jU - ., 10jU . 14000|U
1,2-Dichloroethane 100U 10|U 14000[U .
2-Butanone 10jU 10jU - o~ U,
1,1,1-Trichloroethane 9lJ 6{J.. 190000},
Carbon Tetrachloride 101U - 10]U: — 14 ‘
Bromodichloromethane 10jU - 101U - 14000{U -
1,2-Dichloropropane 10jU 10{U- 14000]U
cis-1,3-Dichloropropene 10U+ 10jU - 14000{U
Trichloroethene 10U - 10|U 14000]U
Dibromochloromethane 100U @ - 10{U 14000V
1,1,2-Trichloroethane 10[U == 10jU 14000]|U
Benzene 10jU 10{U ~ 14000}U
trans-1,3-Dichloropropene 10U - 10|V 14000[U
Bromoform 10|U. 10iU - 14000{U
4-Methyl-2-Pentanone 10jU: = 10U 14000]{U -
2-Hexanone 10]U 10jU" 140001V
Tetrachloroethene 10JU... 10|V 14000jU°". .
1,1,2,2-Tetrachloroethane 10U 10jU.-- 14000}V
Toluene 2]V 12] 14000[U . -
Chlorobenzene 21J- 10jU = 14000{UV -
Ethylbenzene 10{U 10jU.. 14000}V
Styrene 10{U 10jU 14000[V
Xylene 10[0" 10U 14000]U"
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Appendix H-4: Subsurface Soil Dat% (Volatile Organics)

-"‘ &)(C(’dtw)(( C,‘ T\(r ﬂ_ :‘.L,C\‘)

— — £
‘Dale Sampled] -~ / 9/24/93 9/24/93 7713783 713/93 B/25/93 .
Sample Number C§&7-24A_ ; SB7-24B SB9-1F SBY-1F(D) (san-m ;
Organic Traific Report Number] " EXS127/ EXS13 EXRS56 EXR57 EXR76 -
74/ S S———
Chloromethane -2 1My 10{U.
Bromomelhane Z U 11 U @1’0
Viny! Chioride ; 11U l' 10{V -
Chioroethane ~ 2600 11{U 1OTU 10U
Methylene Chioride 5000 12| 0]U__ 10U
Acetone — 271 10[UB . 10{UB
Carbon Disulfide 2 . 11}V 10U - 10|U
1,1-Dichloroethene 6000]U < 447 . 10[0- 10U
1,1-Dichiorosthane £ 190 -~ - 10jU . 10jU -
1,2-Dichioroethene (lotal) \26 | =/ 94 - 10jU - . 10jU .
Chloroform 1 K 11U 10{U. 10]U
1.2-Dichioroethane B 180}- 10|V 10jU
2-Butanons > 13 10jU 10[Y
1,1,3-Trichloroethane 51 10V 10(U
Carbon Tetrachloride — 1V - 10{V 10U
Bromodichloromethane ——2 N 11U 10JU - 10 .
1,2-Dichiosopropane 6000]U- N\ 1Y - 10jU 10{U
cfs-1,3-Dichloropropens Vs 11JU. 104U . 10U -
Trchloroethene - 21 10{U 101U
Dibromochloromethane 11U 10jU - 10jU .
1,1,2-Trchlorosthane (YK 10|V 10{U
Benzene 13{U . 10}l - 10U -
{rans-1,3-Dichloropropene 1y - 10U ... 10]U
Bromoform 11 : 10JU 10
4-Methyt-2-Pentanone 82} 101U 10|V ..
2-Hexanone 11U - 10jU - 10U -
Tetrachloroethene 22] - 51 . 5{J
1,1,2,2-Tetrachloroathane QU 10jV - 101U .
Tolusne 4J- 10U - 10JU-
Chiorobenzene 7 2 1 - 10|U o -
Ethylbenzene /: 11|V 10U - 1o|r SE
Styrene 1My . . 10U 10{U 55000{U
Xylene 191 - 10U 10{U 200000
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Appendix H-4: Subsurface Soil Data (Volatile Organics)

TN
~

& -
" Dale Sampled 8/27/93 N 8/26/93 8/31/93 8/31/93
Sample Number SB11-4L SB115H | SB11-5K §811-6Q SB11-61
Organic Tratiic Report Number EXR84 EXRB1 ) EXRE2 EXRE8 EXR89
Chioromethane U ~27000]U ;:‘_gza T‘zj[_u ‘ 12[U
Bromomethane 11U - - 27000JU 2 ’ 12JU. 121U
Vinyl Chioride 11 . 24 - 12|V 12{U -
Chloroethane 11U 241U - - 12 ‘ 12&%
Mathylene Chioride W . 24{U 24|BJ 30
Acetone 11jUB 24J]UB v 6]J
Carbon Disulfide 11 24|U 12 1J -
1,1-Dichloroethene Jtju . 24|V 12 121V
1,1-Dichloroethane 11 : 24]V. 12 12(U_ .
1,2-Dichloroethene (total) 11 24|U" 12|0 - 12|V
Chloroform 11U 24U 12U - 12]U
1,2-Dichioroethane 71[U 24|0_ 12[U 12|U
2-Bulanone 11 24{U0 12 121U
1,1,1-Trichioroethane 2[J 24l0 12 e
Carbon Tetrachloride 11 24{U 12jU 12|V
Bromodichioromethans 11V 241U 12 12|V
1,2-Dichloropropane 11U - 24 12]U. 12|V
cis-1,3-Dichioropropens 11U 2410 12]U 12U, -
Trichioroelhens 11U 24U 121U .- 12]U
Dibromochioromethane 11U 12{U 12{U
1,1.2-Teichioroethane 11{U - 12 12F
Benzene slJ 12 12]U
{rans-1,3-Dichioropropens 11U - 12U 121U
Bromoform 11U 241U - 12 12{U
4-Methyl-2-Pentanone I 241U 120 120"
2-Hexanone 11V 2410 . 12jU-- 12|V
Tetrachloroethene 11 24JU. 121V - 121U
1.1.2,2-Tetrachloroethane 1"y gﬂu_ ’ 121U - 12JV
Toluene 72 . 24]UB 9|J 24
Chlorobenzene 11{U- 24)U - 121U 121U -
Ethylbenzene 1110 24|10 12 12|U
Styrene 11U 24|00 12[0 12{U
Xylene 15 760]- 12 12{U
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Appendix H-4: Subsurface Soil Data (Volatile Organics)
Date Sampled 83103 ~B/1/93 ) o1/93 1271793 12/7/93
Sample Numbe $B11-8G (8811-106 SB11-10J $B12-1D SB12-1H
Organic Traffic Report Number EXR90 EXR93 / EXR34 EXT40 EXT41
~N— "
Yolatlie Organics (ug/kal
Chioromethans 12]U 1400[U - 11 ; 11U 1400jU
Bromomethane 121U - 1400JU - . 114U 1y . - 140U - |
Vinyl Chioride 121U - 1400jU 1V - 11V . j400‘U _
Chloroethane 12JU - 1400{V 1"y - "y 1400jU- -
Methylene Chioride 53[BJ. - ﬂoolus 11JUB 11 - ato‘g -
Acetone 12 _ 1400 16[UB U 1400jU
Carbon Disulfide ] VI 1400jJU  * 2. (5] D 14
1,1-Dichioroethene 12U - 1400{Y - - 11 11y 1400
1,3-Dichioroethane 12JU - 1400jU . (K1 1Y - 1400[3
1,2-Dichioroethene (fofal) 120 1{0‘6}\1 - nyu 1K1 L 1400]U
Chiorolorm 12{U". - 1400[U 1[0 11U 1400{U
1,2-Dichioroethane 12lU " 1400]0 . - 19 1" 1400
2-Butanone 1200 - 1400)U - - 11]UB° 1|0 7400]J
1,1,1-Trichioroethane 12JU. - 1400{U 11U 11ju 1400
Carbon Tetrachloride 121V - iioolg . 11U 1V 1400jV
Bromodichioromeshane 121U ... 1400V, . 11U, 1ju. 1400jU ‘
1,2-Dichlioropropane 121U 1400[U - L (VS 11{j0. - 1400 -
cis-1,3-Dichioropropene . 1400V - 11U . 11U 1400]U.
Trichloroethene 1400[U LK (VI 1" - 00
Dibromochtoromethane 143]@ S 1110, B 14
1.1,2-Trichloroethane 1400V .~ . 11U, 1"Mu -~ 1400
Benzene T 1500)° A= 1 U - 1400]U
trans-1,3-Dichloropropene 1400010 - - 11U - (U 1400‘8
Bromoform 1400jV - - 11 . MU - . 1400
4-Methyl-2-Pentanone 14001V -, 1MV, - 11J0. - 1400{U .
2-Hexanone 140%:-;--- 11U, - 11{U--~ -, 14
Tetrachiorosthene 1400 ’; 11 . 130 ‘- 250
1,1,2,2-Tetrachioroethane - 1400(U - L5 (Y 11U . 1400jU -
Toluene s 1400000{D 2 . U = 1400{U
Chiorobenzene C2 140010 . 11U 1MV 1400V
Ethylbenzene N e EW:I% 2 . 1V 1400
Styrene 2 1400jU: . Ll (U 110 1400[0
Xylene 2300000|D T 23 MU 180]J -

CDM - Southeast Rocidard Groundwater Contamination Study
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APPENDIX C.2

SOURCE AREA REINJECTION RATE CALCULATION
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APPENDIX C.3

WHPA MODEL CALCULATIONS
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Rockford FS - Area 4

FT AND DA SYSTEM OF UNITS IS USED
REGIONAL FLOW, PORE VELOCITY = 0.11 FT/DAY
ORIENTATION OF REGIONAL FLOW = 160.00 DEGREES

THICKNESS OF THE AQUIFER = 33.00 FEET
POROSITY = 25.00 PERCENT
PERIOD STUDIED = 365.00 DAYS

INITIAL AQUIFER CONCENTRATION = 0.000E-01
DEFAULT INJECTION CONCENTRATION = 0.000E-01
STREAMLINE STEP LENGTH = 1.10 FEET
ADSORPTION CAPACITY OFROCK = 00.00 PERCENT

NUMBER OF INJECTION WELLS = 0
NUMBER OF PUMPING WELLS = 4

1 4 PRODUCTION WELLS
WELLNAME X Y FLOW-RATE RADIUS INDICATOR
FEET FEET FT3/DAY FEET

0.00 100.00 962.50 2.50E-O1
0.00 130.00 962.50 2.50E-01
0.00 160.00 962.50 2.50E-01
0.00 190.00 962.50 2.50E-01

OCOOoOC

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF

STREAMLINE REACHED

ANGLE BETA

ARRIVAL IN DEGREES

1 +++NONE+++ 366.3 DAYS 0.0
2  ++NONE+H+ 3659 DAYS 18.0
3 +++NONE+++ 365.1 DAYS 36.0
4 +++NONE+++ 366.3 DAYS 540
5 +++NONE++ 366.6 DAYS 720
6 +++NONE+++ 366.1 DAYS 90.0
7 +++NONE+++ 365.8 DAYS 108.0
8 +++NONE+++ 3654 DAYS 126.0
9 +++NONE+++ 366.2 DAYS 144.0
10 +++NONE+++ 365.7 DAYS 162.0
11 +++NONE++ 367.3 DAYS 180.0
12 +++NONE+++ 368.1 DAYS 198.0
13 +++NONE+++ 365.1 DAYS 216.0
14 +++NONE+++ 367.8 DAYS 234.0



15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

367.0 DAYS
365.7 DAYS
367.1 DAYS
365.2 DAYS
365.9 DAYS
366.3 DAYS

252.0
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

O OO NN AWV & WA -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+H—+
+++NONE+++

TIME OF

366.0 DAYS
367.4 DAYS
365.3 DAYS
365.1 DAYS
366.5 DAYS
367.6 DAYS
367.8 DAYS
366.7 DAYS
366.0 DAYS
366.4 DAYS
368.3 DAYS
368.3 DAYS
366.8 DAYS
367.2 DAYS
366.1 DAYS
365.0 DAYS
367.1 DAYS
366.0 DAYS
366.7 DAYS
366.7 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL TIME OF

STREAMLINE REACHED ARRIVAL IN DEGREES

NANEWN -

++NONE++—+
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

366.7 DAYS
366.6 DAYS
365.8 DAYS
367.0 DAYS
367.3 DAYS
366.9 DAYS
366.0 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
720
90.0

108.0



8

9

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++ 368.1 DAYS
+++NONE+++ 366.3 DAYS

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE++
+++NONE+—+
+++NONE++
+++NONE+++

365.4 DAYS
365.4 DAYS
366.5 DAYS
368.6 DAYS
367.1 DAYS
365.9 DAYS
367.3 DAYS
365.2 DAYS
365.6 DAYS
367.7 DAYS
366.2 DAYS

126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

OO NAWVE WRN -

8.—-.—-—.—-.—-—-.—-.—-—-—-
CRNAWMbE W=D

+++NONE+—+
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE++—+
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++

TIME OF

367.8 DAYS
367.4 DAYS
366.7 DAYS
365.7 DAYS
367.6 DAYS
365.7 DAYS
366.7 DAYS
367.1 DAYS
366.6 DAYS
368.6 DAYS
365.5 DAYS
368.2 DAYS
368.9 DAYS
366.9 DAYS
369.0 DAYS
367.6 DAYS
367.5 DAYS
366.5 DAYS
367.5 DAYS
367.9 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
3420
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Southeast Rockford FS - Area 7

FT AND DA SYSTEM OF UNITS IS USED
REGIONAL FLOW, PORE VELOCITY = 0.11 FI/DAY
ORIENTATION OF REGIONAL FLOW = 153.00 DEGREES
THICKNESS OF THE AQUIFER = 20.00 FEET
POROSITY = 25.00 PERCENT
PERIOD STUDIED = 3650.00 DAYS
INITIAL AQUIFER CONCENTRATION = 0.000E-01
DEFAULT INJECTION CONCENTRATION = 0.000E-01
STREAMLINE STEP LENGTH =  9.00 FEET
ADSORPTION CAPACITY OFROCK = 00.00 PERCENT

NUMBER OF INJECTION WELLS = 0
NUMBER OF PUMPING WELLS = 8

1 8 PRODUCTION WELLS
WELLNAME X Y FLOW-RATE RADIUS INDICATOR

FEET FEET FT3/DAY FEET
l S0 9p ™

0.00 -450.00 1203.00 2.50E-01 O
0.00 -600.00 1203.00 2.50E-01 O
0.00 -750.00 1203.00 2.50E-01 O
0.00 -900.00 1203.00 2.50E-01 O
0.00 -1050.00 1203.00 2.50E-01 O
0.00 -1200.00 1203.00 2.50E-01 O
0.00 -1350.00 1203.00 2.50E-01 O
0.00 -1500.00 1203.00 2.50E-01 O

STREAMLINES DEPARTING FROM INJECTION WELL

TIME OF ANGLE BETA
ARRIVAL IN DEGREES

NUMBER OF WELL
STREAMLINE REACHED

1  +++NONE+++ 3657.8 DAYS 0.0

2  +++NONE+++ 3652.0 DAYS 18.0
3  +++NONE+++ 3685.2 DAYS 36.0
4 +++NONE+++ 3677.9 DAYS 54.0
5 +++NONE+++ 3668.7 DAYS 72.0
6 +++NONE+++ 3656.7 DAYS 90.0
7 +++NONE+++ 3683.2 DAYS 108.0
8 ++NONE+++ 3663.2 DAYS 126.0
9 +++NONE+++ 3680.5 DAYS 144.0
10 +++NONE+++ 3691.5 DAYS 162.0



11  +++NONE+++ 3694.1 DAYS 180.0
12 +++NONE+++ 3687.2 DAYS 198.0
13 +++NONE+++ 3668.5 DAYS 216.0
14 +++NONE+++ 3683.2 DAYS 234.0
15 +++NONE+++ 3681.8 DAYS 2520
16 +++NONE+++ 3678.4 DAYS 2700
17 +++NONE+++ 36729 DAYS 288.0
18 +++NONE+++ 3671.5 DAYS 306.0
19 +++NONE+++ 3668.2 DAYS 324.0
20 +++NONE+++ 3663.5 DAYS 3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED  ARRIVAL IN DEGREES

1 ++NONE+++ 3673.1 DAYS 0.0

2  +++NONE+++ 3675.3 DAYS 18.0

3 +++NONE+++ 3673.6 DAYS 36.0

4 +++NONE+++ 3667.3 DAYS 540

5 ++NONE+++ 3656.3 DAYS 72.0
6 +++NONE+++ 3680.2 DAYS 90.0
7 +++NONE+++ 3698.9 DAYS 108.0
8 +++NONE+++ 3697.7 DAYS 126.0
9 +++NONE+++ 3688.9 DAYS 144.0
10 +++NONE++ 3664.0 DAYS 162.0
11  +++NONE+++ 3674.7 DAYS 180.0
12 +++NONE+++ 3665.8 DAYS 198.0
13 +++NONE+++ 3691.1 DAYS 216.0
14 +++NONE+++ 3691.1 DAYS 2340
15 +++NONE++ 3661.5 DAYS 2520
16 +++NONE+++ 3656.0 DAYS 2700
17 +++NONE+++ 3664.8 DAYS 288.0
18 +++NONE++ 3680.1 DAYS 306.0
19 +++NONE+++ 3658.2 DAYS 3240
20 +++NONE++ 3667.3 DAYS 3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL

TIME OF

ANGLE BETA

STREAMLINE REACHED ARRIVAL IN DEGREES

1  +++NONE+++ 3676.1 DAYS 0.0
2 +++NONE+++ 3663.1 DAYS 18.0
3 +++NONE+++ 3678.3 DAYS 36.0



el el -l R I S

14
15
16
17
18
19
20

+++NONE+++
+HHNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++H+NONE++—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3655.5 DAYS
3661.3 DAYS
3669.1 DAYS
3653.9 DAYS
3683.9 DAYS
3689.4 DAYS
3666.9 DAYS
3678.9 DAYS
3664.4 DAYS
3685.2 DAYS
3679.1 DAYS
3706.8 DAYS
3658.4 DAYS
3654.1 DAYS
3656.8 DAYS
3656.4 DAYS
3652.0 DAYS

54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

OO0 AN DH W —

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++

3676.4 DAYS
3654.2 DAYS
3658.9 DAYS
3658.8 DAYS
3654.9 DAYS
3655.6 DAYS
3683.1 DAYS
3650.1 DAYS
3650.5 DAYS
3682.8 DAYS
3693.1 DAYS
3684.0 DAYS
3658.0 DAYS
3668.0 DAYS
3668.5 DAYS

3670.7 DAYS .

3658.7 DAYS
3653.0 DAYS
3675.5 DAYS
3662.4 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0
90.0

108.0
126.0
144.0

162.0
180.0
198.0
2160
234.0
2520
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL



NUMBER OF WELL
STREAMLINE REACHED

O 001N BN

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++H+NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

3671.5 DAYS
3672.6 DAYS
3669.1 DAYS
3661.2 DAYS
3680.9 DAYS
3675.6 DAYS
3687.5 DAYS
3668.4 DAYS
3683.3 DAYS
3682.5 DAYS
3668.2 DAYS
3686.3 DAYS
3650.5 DAYS
3691.2 DAYS
3650.5 DAYS
3672.4 DAYS
3654.5 DAYS
3672.4 DAYS
3655.6 DAYS
3665.8 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
540
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL  TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

CVONANDEWN—~

Bt ht bk et gt
A WN -

+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3660.9 DAYS
3652.8 DAYS
3672.0 DAYS
3655.4 DAYS
3666.9 DAYS
3653.8 DAYS
3663.2 DAYS
3675.4 DAYS
3682.4 DAYS
3680.0 DAYS
3669.2 DAYS
3651.4 DAYS
3665.5 DAYS
3674.6 DAYS
3653.2 DAYS
3674.9 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0



17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3681.7 DAYS
3658.8 DAYS
3663.9 DAYS
3664.6 DAYS

288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED ARRIVAL IN DEGREES

V0NV & WN—

+++NONE+++
+++NONE+++
+++NONE++—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

3670.9 DAYS
3650.2 DAYS
3658.6 DAYS
3663.1 DAYS
3664.1 DAYS
3671.2 DAYS
3682.9 DAYS
3671.3 DAYS
3657.2 DAYS
3673.5 DAYS
3683.7 DAYS
3652.2 DAYS
3652.5 DAYS
3685.3 DAYS
3652.3 DAYS
3653.3 DAYS
3682.1 DAYS
3677.1 DAYS
3668.1 DAYS
3655.0 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

O 00NN DA W -~

+++NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++
++H+NONE+++
+++NONE+—+
+++NONE+++
+++NONE+++
+++NONE+++

3657.3 DAYS
3653.3 DAYS
3681.2 DAYS
3672.2 DAYS
3660.5 DAYS
3653.1 DAYS
3661.4 DAYS
3674.7 DAYS
3683.5 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0



10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
++H+NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+—+

3650.7 DAYS
3684.3 DAYS
3677.2 DAYS
3665.7 DAYS
3685.4 DAYS
3665.6 DAYS
3677.5 DAYS
3650.9 DAYS
3656.4 DAYS
3659.0 DAYS
3659.2 DAYS

162.0
180.0
198.0
216.0
2340
252.0
270.0
288.0
306.0
3240
342.0
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Rockford FS - Area 9/10

FT AND DA SYSTEM OF UNITS IS USED
REGIONAL FLOW, PORE VELOCITY = 0.02 FT/DAY
ORIENTATION OF REGIONAL FLOW = 200.00 DEGREES
THICKNESS OF THE AQUIFER = 101.00 FEET
POROSITY = 25.00 PERCENT
PERIOD STUDIED = 365.00 DAYS
INITIAL AQUIFER CONCENTRATION = 0.000E-01
DEFAULT INJECTION CONCENTRATION = 0.000E-01
STREAMLINE STEP LENGTH = 5.70 FEET
ADSORPTION CAPACITY OFROCK = 00.00 PERCENT

NUMBER OF INJECTION WELLS = 0
NUMBER OF PUMPING WELLS =50

1 50 PRODUCTION WELLS
WELLNAME X Y FLOW-RATE RADIUS INDICATOR
FEET FEET FT3/DAY FEET

000 000 19250 250E01 O
2000 0.00 19250 2.50E-01 O
4000 000 19250 250E01 O
6000 0.00 192.50 2.50E-01 O
80.00 0.00 19250 250E-01 O
10000 0.00 19250 2.50E-01 O
12000 0.00 19250 2.50E-01 O
14000 0.00 19250 2.50E-01 O
16000 0.00 19250 2.50E-01 O
180.00 0.00 19250 250E-01 O
20000 000 192,50 2.50E-01 O
22000 0.00 19250 2.50E-01 O
24000 0.00 19250 2.50E-01 O
26000 0.00 19250 250E-01 O
280.00 0.00 19250 2.50E-01 O
30000 0.00 19250 2.50E-01 O
32000 0.00 192.50 2.50E-01 O
34000 000 19250 2.50E-01 O
36000 0.00 192.50 2.50E-01 O
380.00 0.00 19250 250E-01 O

400.00 000 19250 250E01 O
42000 0.00 19250 2.50E-01 0
44000 000 19250 2.50E-01 O
460.00 0.00 19250 2.50E01 O



| uoa

480.00 0.00 19250 2.50E-01
500.00 0.00 192.50 2.50E-01
52000 0.00 19250 2.50E-01
54000 0.00 192.50 2.50E-0O1
56000 0.00 19250 2.50E-01
580.00 0.00 192.50 2.50E-01
600.00 0.00 192.50 2.50E-01
620.00 0.00 192.50 2.50E-01
64000 0.00 192.50 2.50E-O1
660.00 0.00 192.50 2.50E-01
680.00 0.00 192.50 2.50E-01
700.00 0.00 192.50 2.50E-O1
720.00 0.00 19250 2.50E-01
740.00 0.00 192.50 2.50E-01
760.00 0.00 192.50 2.50E-01
780.00 0.00 192.50 2.50E-01
800.00 0.00 192.50 2.50E-01
0.00 30.00 192.50 2.50E-O1
0.00 50.00 192.50 2.50E-01
000 70.00 19250 2.50E-01
000 90.00 19250 2.50E-01
0.00 110.00 19250 2.50E-01
0.00 130.00 192.50 2.50E-01
0.00 150.00 192.50 2.50E-01
0.00 170.00 192.50 2.50E-01
0.00 190.00 19250 2.50E-01

CO00ODCCPOCC 0000000000000

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1  +++NONE+++ 389.2 DAYS 0.0
2 +++NONE+++ 389.4 DAYS 18.0
3 +++NONE++ 384.4DAYS 36.0
4 +++NONE+H+ 387.6 DAYS 54.0
5 +++NONE+++ 374.5 DAYS 72.0
6 +++NONE+++ 368.3 DAYS 90.0
7 ++HNONE++ 366.1 DAYS 108.0
8 +++NONE+++ 366.1 DAYS 126.0
9 ++NONE+++ 367.5DAYS 144.0
10 +++NONE+++ 369.4 DAYS 162.0
11 +++NONE+++ 371.4DAYS 180.0
12 +++NONE+++ 373.0 DAYS 198.0
13 +++NONE+++ 374.1 DAYS 216.0



14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

374.5 DAYS
3743 DAYS
373.5 DAYS
372.6 DAYS
372.0 DAYS
372.7 DAYS
376.8 DAYS

234.0
252.0
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

ORI AN D WN -

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+-+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE++—+

TIME OF ANGLE BETA
ARRIVAL  IN DEGREES

380.6 DAYS 0.0

368.6 DAYS 18.0

381.6 DAYS 36.0

382.3 DAYS 540

368.7 DAYS 72.0

371.2 DAYS 90.0

383.6 DAYS 108.0
377.1 DAYS 126.0
366.8 DAYS 144.0
390.8 DAYS 162.0
387.8 DAYS 180.0
387.7 DAYS 198.0
389.1 DAYS 216.0
390.9 DAYS 2340
392.8 DAYS 252.0
394.5 DAYS 270.0
366.1 DAYS 288.0
368.4 DAYS 306.0
372.7 DAYS 3240
382.3 DAYS 3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL  TIME OF

STREAMLINE REACHED ARRIVAL IN DEGREES

AN EWN -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++

377.4 DAYS
378.1 DAYS
367.9 DAYS
430.9 DAYS
426.3 DAYS
383.2 DAYS

ANGLE BETA

0.0

18.0
36.0
54.0
72.0
90.0



7

8

9

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++ 365.3 DAYS
+++NONE+++ 366.0 DAYS
+++NONE+++ 367.8 DAYS

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+H—+
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++

385.3 DAYS
3723 DAYS
368.0 DAYS
367.3 DAYS
368.4 DAYS
370.5 DAYS
373.0 DAYS
376.0 DAYS
380.0 DAYS
386.5 DAYS
371.6 DAYS

108.0
126.0
144.0
162.0
180.0
198.0
2160
2340
2520
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL  TIME OF

STREAMLINE REACHED ARRIVAL IN DEGREES

OO0V A WN -

+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++

383.1 DAYS
377.9 DAYS
411.1 DAYS
392.1 DAYS
390.4 DAYS
398.0 DAYS
411.2 DAYS
426.5 DAYS
440.0 DAYS
372.2 DAYS
367.8 DAYS
386.9 DAYS
383.8 DAYS
383.6 DAYS
385.1 DAYS
387.6 DAYS
391.0 DAYS
367.1 DAYS
375.0 DAYS
390.5 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
2700
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

TIME OF

ANGLE BETA

ARRIVAL IN DEGREES



WO ND W -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

378.3 DAYS
390.1 DAYS
402.3 DAYS
385.9 DAYS
381.8 DAYS
384.6 DAYS
391.9 DAYS
403.0 DAYS
418.4 DAYS
400.7 DAYS
378.2 DAYS
378.5 DAYS
372.9 DAYS
371.3 DAYS
371.8 DAYS
373.8 DAYS
377.1 DAYS
382.2 DAYS
390.8 DAYS
379.0 DAYS

0.0
18.0
36.0
540
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL TIME OF
STREAMLINE REACHED

V0NN WN -

+++NONE+++
+++NONE+++
+++NONE+++
+HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
++HNONE++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

391.8 DAYS
382.3 DAYS
366.2 DAYS
394.2 DAYS
389.6 DAYS
390.7 DAYS
395.9 DAYS
404.9 DAYS
372.3 DAYS
400.2 DAYS
372.1 DAYS
368.0 DAYS
389.0 DAYS
386.1 DAYS
385.9 DAYS
387.5 DAYS
390.6 DAYS
366.6 DAYS
375.6 DAYS

ANGLE BETA

ARRIVAL  IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0



20 +++NONE+++ 3929DAYS

342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED ARRIVAL IN DEGREES

OO N AN D LN -

+++NONE+++
++NONE+++
+++NONE+++
++H+NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

375.1 DAYS
395.2 DAYS
383.0 DAYS
369.5 DAYS
404.9 DAYS
405.3 DAYS
368.2 DAYS
375.6 DAYS
388.2 DAYS
377.2 DAYS
390.8 DAYS
383.2 DAYS
373.8 DAYS
369.7 DAYS
368.7 DAYS
369.8 DAYS
372.6 DAYS
377.7 DAYS
386.9 DAYS
375.2 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
2700
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

O 00 A EWN -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HHNONE+++

TIME OF

377.3 DAYS
375.4 DAYS
365.5 DAYS
390.9 DAYS
386.1 DAYS
385.8 DAYS
389.1 DAYS
3959 DAYS
368.9 DAYS

10 +++NONE+++ 376.1 DAYS

11
12

+++NONE+++
+++NONE+++

378.8 DAYS
366.9 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
1440
162.0
180.0
198.0




13
14
15
16
17
18
19
20

+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE++—+
+++NONE+++
+++NONE+++
+++NONE+++

385.4 DAYS
380.4 DAYS
378.8 DAYS
379.5 DAYS
382.1 DAYS
387.2 DAYS
366.5 DAYS
384.2 DAYS

216.0
2340
2520
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

O 0~V E WA -

10
11
12
13
14
15
16
17
18
19
20

+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
++H+NONE++
+++NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++

385.8 DAYS
397.1 DAYS
389.2 DAYS
377.6 DAYS
372.9 DAYS
3723 DAYS
375.0 DAYS
381.4 DAYS
393.0 DAYS
399.5 DAYS
379.8 DAYS
377.7 DAYS
365.2 DAYS
389.6 DAYS
387.4 DAYS
387.8 DAYS
390.1 DAYS
395.1 DAYS
373.9 DAYS
391.5 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
2700
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

W oW

+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++

393.2 DAYS
385.3 DAYS
378.7 DAYS
367.7 DAYS
398.8 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0



O 00~ A

10
11
12
13
14
15
16
17
18
19
20

++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

398.3 DAYS
400.9 DAYS
370.9 DAYS
382.3 DAYS
388.3 DAYS
393.0 DAYS
386.8 DAYS
373.2 DAYS
366.5 DAYS
394.7 DAYS
394.7 DAYS
365.9 DAYS
370.7 DAYS
379.9 DAYS
366.9 DAYS

90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

OO0 AWV EWN

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+-+

TIME OF

386.1 DAYS
376.0 DAYS
370.4 DAYS
3949 DAYS
390.5 DAYS
389.8 DAYS
392.3 DAYS
398.2 DAYS
374.3 DAYS
380.1 DAYS
374.9 DAYS
394.7 DAYS
379.9 DAYS
372.6 DAYS
369.5 DAYS
369.1 DAYS
371.0 DAYS
375.7 DAYS
384.8 DAYS
371.1 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF

ANGLE BETA



& )

A

STREAMLINE REACHED ARRIVAL  IN DEGREES

OO0 ~NON b W -

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+H—+
++H+NONE++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE++—+
+++NONE+++
+++NONE+++

371.4 DAYS
368.4 DAYS
397.9 DAYS
388.1 DAYS
383.8 DAYS
383.1 DAYS
385.5 DAYS
391.3 DAYS
368.1 DAYS
373.9 DAYS
394.3 DAYS
370.6 DAYS
385.5 DAYS
377.6 DAYS
374.2 DAYS
373.5 DAYS
375.2 DAYS
379.8 DAYS
388.6 DAYS
374.4 DAYS

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

VOO W H WK -

+++NONE+++
+++NONE++
++HNONE++
+++NONE+H+
++H+NONE+H+
+++NONE+++
+++NONE++—+
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE++—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

377.5 DAYS
395.5 DAYS
391.8 DAYS
382.4 DAYS
378.3 DAYS
377.7 DAYS
380.0 DAYS
385.8 DAYS
397.1 DAYS
369.0 DAYS
3742 DAYS
376.0 DAYS
390.2 DAYS
381.8 DAYS
378.0 DAYS
377.1 DAYS
378.6 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
270.0
288.0



18
19

+++NONE++
+++NONE+++

382.9 DAYS
391.6 DAYS

20 +++NONE+++ 376.8 DAYS

306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

O OO~ H WK e

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

383.9DAYS
389.6 DAYS
386.6 DAYS
377.6 DAYS
373.7 DAYS
373.1 DAYS
375.4 DAYS
381.2 DAYS
392.6 DAYS
365.1 DAYS
383.4 DAYS
380.7 DAYS
394.1 DAYS
385.1 DAYS
381.0 DAYS
379.9 DAYS
381.2 DAYS
3854 DAYS
393.8 DAYS
378.5 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

CVONANAEWN -~

+++NONE+—+
+++NONE+H~+
+++NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+H+
+++NONE++—+
+++NONE+++
+++NONE+++

367.2 DAYS
384.3 DAYS
381.9 DAYS
373.4 DAYS
369.6 DAYS
369.1 DAYS
371.4 DAYS
3772 DAYS
388.7 DAYS
395.0 DAYS

ANGLE BETA

ARRIVAL  IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0



G

)|

{1 &

o

3

11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

392.7 DAYS
369.1 DAYS
365.5 DAYS
387.8 DAYS
383.3 DAYS
382.0 DAYS
383.1 DAYS
387.1 DAYS
395.4 DAYS
379.5 DAYS

180.0
198.0
216.0
2340
2520
2700
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INIECT ION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED  ARRIVAL IN DEGREES

OO0~ AW -

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3744 DAYS
3943 DAYS
377.8 DAYS
369.5 DAYS
365.9 DAYS
365.5 DAYS
367.8 DAYS
373.7 DAYS
3854 DAYS
392.0 DAYS
376.4 DAYS
372.2 DAYS
367.9 DAYS
389.8 DAYS
385.0 DAYS
383.5 DAYS
384.5 DAYS
388.3 DAYS
396.3 DAYS
379.9 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

1
2
3

+++NONE+++
+++NONE+++

386.6 DAYS
389.7 DAYS

+++NONE+++ 373.9 DAYS

ANGLE BETA

0.0
18.0
36.0



4
5

6

7

8

9

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++

366.0 DAYS
395.1 DAYS
394.8 DAYS
397.3 DAYS
370.6 DAYS
382.4 DAYS
389.4 DAYS
386.0 DAYS
3749 DAYS
369.7 DAYS
391.2 DAYS
386.2 DAYS
384.5 DAYS
385.3 DAYS
388.9DAYS
396.6 DAYS
379.8 DAYS

540
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL TIME OF
STREAMLINE REACHED ARRIVAL  IN DEGREES

B e I rER NS SvRNa A W -~

+++NONE+++
+++NONE++
+H+NONE+++
+H+NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++—+
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++

3943 DAYS
385.4 DAYS
370.2 DAYS
3949 DAYS
391.7 DAYS
391.5 DAYS
3940 DAYS
367.6 DAYS
379.6 DAYS
387.1 DAYS
365.5 DAYS
377.0 DAYS
371.0 DAYS
392.1 DAYS
386.9 DAYS
384.9 DAYS
385.6 DAYS
389.0 DAYS
396.5 DAYS
3793 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
720
90.0
108.0

126.0
144.0

162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL



NUMBER OF WELL
STREAMLINE REACHED

ORI AAWNE W -

10
11
12
13
14
15
16
17
18
19
20

++H+NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
++H+NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

379.6 DAYS
381.2 DAYS
366.6 DAYS
391.3 DAYS
388.3 DAYS
388.2 DAYS
390.8 DAYS
396.9 DAYS
377.0 DAYS
385.0 DAYS
380.6 DAYS
378.7 DAYS
371.8 DAYS
392.5 DAYS
387.0 DAYS
3849 DAYS
385.4 DAYS
388.6 DAYS
395.8 DAYS
378.3 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
324.0
3420

.STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL  TIME OF
STREAMLINE REACHED

VOO AWNEAWN -

+++NONE+++
+++NONE+++
+++NONE+++
++H+NONE+—+
+++NONE+++
++H+NONE++
+++NONE+—+
++H+NONE+H—+
+++NONE+++
+++NONE+++
++NONE++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

371.7 DAYS
377.2 DAYS
394.7 DAYS
387.9 DAYS
385.1 DAYS
385.1 DAYS
387.8 DAYS
393.9 DAYS
374.5 DAYS
383.1 DAYS
371.2 DAYS
380.1 DAYS
372.3 DAYS
392.5 DAYS
386.8 DAYS
384.5 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0



GE

17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

384.8 DAYS
387.9 DAYS
394.8 DAYS
376.9 DAYS

288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF

STREAMLINE REACHED

OO0V HEWN -

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++

381.2 DAYS
373.2 DAYS
391.0 DAYS
384.5 DAYS
381.8 DAYS
381.9 DAYS
384.7 DAYS
391.0 DAYS
372.0 DAYS
381.3 DAYS
371.5 DAYS
381.0 DAYS
372.3 DAYS
392.0 DAYS
386.1 DAYS
383.7 DAYS
383.8 DAYS
386.7 DAYS
393.3 DAYS
375.1 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

OO0~V WN -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
++HNONE++—+
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

369.6 DAYS
369.1 DAYS
387.2 DAYS
381.0 DAYS
378.5 DAYS
378.8 DAYS
381.6 DAYS
388.0 DAYS
369.5 DAYS

ANGLE BETA

ARRIVAL  IN DEGREES

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0



10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

379.5 DAYS
385.4 DAYS
381.7 DAYS
372.0 DAYS
391.2 DAYS
385.1 DAYS
382.4 DAYS
382.4 DAYS
385.1 DAYS
391.4 DAYS
3729 DAYS

162.0
180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

10
11
12
13
14
15
16
17
18
19
20

WO N L WN -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

380.7 DAYS
365.1 DAYS
383.4 DAYS
377.5 DAYS
375.2 DAYS
375.5 DAYS
378.5 DAYS
385.0 DAYS
366.9 DAYS
377.8 DAYS
390.7 DAYS
382.1 DAYS
371.2 DAYS
389.9 DAYS
383.6 DAYS
380.8 DAYS
380.6 DAYS
383.1 DAYS
389.2 DAYS
370.4 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
2160
234.0
252.0
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

1
2

+++NONE+++
+++NONE+++

387.3 DAYS
391.3 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0



3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++

379.5 DAYS
373.9 DAYS
371.7 DAYS
372.2 DAYS
375.3 DAYS
381.8 DAYS
395.0 DAYS
376.1 DAYS
376.3 DAYS
382.1 DAYS
370.1 DAYS
388.3 DAYS
381.8 DAYS
378.9 DAYS
378.5 DAYS
380.7 DAYS
386.5 DAYS
367.5 DAYS

36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
2700
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF |
STREAMLINE REACHED

O 00 JA W WA -

DD b et pt et it et pd gt et et
QCQOWORONdAANNMEWND-=O

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++H+NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

376.3 DAYS
386.7 DAYS
375.4 DAYS
370.1 DAYS
368.2 DAYS
368.8 DAYS
371.9 DAYS
378.6 DAYS
391.9 DAYS
374.3 DAYS
365.4 DAYS
381.9 DAYS
368.7 DAYS
386.3 DAYS
379.6 DAYS
376.5 DAYS
376.0 DAYS
378.0 DAYS
383.5 DAYS
395.1 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
270.0
288.0
306.0
3240
342.0



STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

OO0t bhWN =

++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+4++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

366.8 DAYS
382.0 DAYS
371.2 DAYS
366.2 DAYS
394.6 DAYS
365.2 DAYS
368.4 DAYS
375.1 DAYS
388.7 DAYS
388.7 DAYS
391.6 DAYS
381.4 DAYS
366.8 DAYS
383.9 DAYS
377.0 DAYS
373.8 DAYS
373.1 DAYS
3749 DAYS
380.0 DAYS
391.3 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
2700
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

VOO NAAWNEWN=-

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

384.1 DAYS
377.1 DAYS
366.7 DAYS
391.8 DAYS
390.4 DAYS
391.3 DAYS
394.7 DAYS
371.5 DAYS
385.3 DAYS
386.6 DAYS
385.0 DAYS
380.7 DAYS
395.3 DAYS
381.0 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0



15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

374.0 DAYS
370.6 DAYS
369.8 DAYS
371.4 DAYS
376.2 DAYS
386.9 DAYS

252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

O 00 AWV & W -

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+H+NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

380.5 DAYS
371.9 DAYS
391.4 DAYS
387.1 DAYS
385.9 DAYS
387.0 DAYS
390.4 DAYS
367.7 DAYS
381.6 DAYS
384.3 DAYS
387.6 DAYS
366.0 DAYS
392.4 DAYS
377.8 DAYS
370.6 DAYS
367.1 DAYS
366.1 DAYS
367.4 DAYS
371.9 DAYS
382.2 DAYS

ANGLE BETA

ARRIVAL  IN DEGREES

0.0

18.0
36.0
54.0

720

90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL  TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

SN AWK e

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3723 DAYS
366.4 DAYS
386.0 DAYS
382.1 DAYS
381.1 DAYS
382.3 DAYS
385.9 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0
90.0
108.0



(s )

8

9

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++ 3929 DAYS
+++NONE+++ 377.6 DAYS

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+++

381.8 DAYS
390.4 DAYS
394.6 DAYS
388.9 DAYS
374.1 DAYS
366.8 DAYS
393.4 DAYS
392.1 DAYS
393.1 DAYS
367.2 DAYS
377.0 DAYS

126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED  ARRIVAL IN DEGREES
1 +++NONE++ 391.9DAYS 0.0
2 +++NONE+++ 389.0 DAYS 18.0
3 +++NONE+++ 380.3DAYS 36.0
4 +++NONE++ 376.7 DAYS 54.0
5 +++NONE+++ 375.9DAYS 72.0
6 +++NONE++ 377.3DAYS 90.0
7 +++NONE+++ 381.0DAYS 108.0
8 +++NONE+++ 388.1 DAYS 126.0
9 +++NONE+++ 373.4 DAYS 144.0
10  +++NONE+++ 379.1 DAYS 162.0
11 +++NONE+++ 369.9 DAYS 180.0
12 +++NONE++ 392.6 DAYS 198.0
13 +++NONE+++ 385.0 DAYS 216.0
14 +++NONE+++ 369.9 DAYS 2340
15 +++NONE+++ 3924 DAYS 252.0
16 +++NONE+++ 388.5 DAYS 270.0
17 +++NONE+++ 387.1 DAYS 288.0
18 +++NONE++ 387.8 DAYS 306.0
19 +++NONE+++ 391.5DAYS 324.0
20 +++NONE+++ 371.2 DAYS 3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

ANGLE BETA



1 +++NONE+++ 383.0DAYS 0.0

2 +++NONE+++ 3823 DAYS 18.0
3 +++NONE+++ 374.2DAYS 36.0
4 +++NONE+++ 3709 DAYS 54.0
5 +++NONE+++ 3704 DAYS 72.0
6 +++NONE+++ 3719 DAYS 90.0
7 +++NONE+++ 375.7 DAYS 108.0
8 +++NONE+++ 382.9DAYS 126.0
9 +++NONE+++ 368.7 DAYS 144.0
10 +++NONE+++ 375.9 DAYS 162.0
11 +++NONE+++ 379.2 DAYS 180.0
12 +++NONE++ 390.2 DAYS 198.0
13 +++NONE+++ 380.5 DAYS 216.0
14  +++NONE+++ 365.2 DAYS 2340
15 +++NONE+++ 387.1 DAYS 2520
16 +++NONE+++ 383.2DAYS 270.0
17 +++NONE+++ 381.5 DAYS 288.0
18 +++NONE+++ 382.0 DAYS 306.0
19 +++NONE+++ 385.3 DAYS 324.0
20 +++NONE+++ 393.8 DAYS 3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF ANGLE BETA
STREAMLINE REACHED ARRIVAL IN DEGREES

1 +++NONE+++ 373.7DAYS 0.0
2  +++NONE+++ 375.0DAYS 18.0
3 +++NONE++ 367.6 DAYS 36.0
4 +++NONE++ 392.7 DAYS 54.0
5 +++NONE++ 392.5 DAYS 72.0
6 +++NONE++ 366.1 DAYS 90.0
7 +++NONE++ 370.0 DAYS 108.0
8 +++NONE+++ 377.2DAYS 126.0
9 +++NONE+++ 391.6 DAYS 144.0
10 +++NONE+++ 372.2DAYS 162.0
11  +++NONE+++ 374.7 DAYS 180.0
12 +++NONE+++ 387.1 DAYS 198.0
13 +++NONE+++ 3754 DAYS 216.0
14 +++NONE+++ 388.9 DAYS 234.0
15 +++NONE+++ 381.3 DAYS 2520
16 +++NONE+++ 377.2DAYS 270.0
17  +++NONE+++ 3753 DAYS 288.0
18 +++NONE+++ 375.5 DAYS 306.0
19 +++NONE+++ 378.4DAYS 3240



20 +++NONE+++ 386.3 DAYS

342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL  TIME OF

STREAMLINE REACHED

OO0V dE W -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+H+
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+

390.6 DAYS
367.2 DAYS
387.7 DAYS
385.4 DAYS
385.5 DAYS
387.5 DAYS
391.6 DAYS
371.0 DAYS
385.4 DAYS
367.8 DAYS
385.4 DAYS
383.1 DAYS
369.5 DAYS
382.5 DAYS
374.7 DAYS
370.5 DAYS
368.4 DAYS
368.3 DAYS
370.7 DAYS
378.0 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED ARRIVAL IN DEGREES

O 00~ WA e

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++

TIME OF

383.9 DAYS
385.1 DAYS
379.2 DAYS
377.3 DAYS
377.8 DAYS
380.0 DAYS
384.2 DAYS
391.5 DAYS
378.4 DAYS

10 +++NONE+++ 389.3 DAYS

11
12

+++NONE+++

372.1 DAYS

+++NONE+++ 378.0 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0



13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

390.6 DAYS
375.2 DAYS
367.4 DAYS
391.0 DAYS
388.6 DAYS
388.0 DAYS
389.7 DAYS
368.7 DAYS

216.0
234.0
252.0
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

O 00T Hh WK -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

TIME OF

371.5 DAYS
374.9 DAYS
369.8 DAYS
368.5 DAYS
369.3 DAYS
371.8 DAYS
376.0 DAYS
383.3 DAYS
370.6 DAYS
382.1 DAYS
564.5 DAYS
371.3 DAYS
382.2 DAYS
366.9 DAYS
386.6 DAYS
382.0DAYS
379.3 DAYS
378.3 DAYS
379.5 DAYS
3849 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL  TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

oW -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

382.7 DAYS
3890.2 DAYS
385.3 DAYS
384.8 DAYS
386.2 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0



6

7

8

9

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

389.1 DAYS
367.0 DAYS
374.2 DAYS
388.0 DAYS
373.2 DAYS
1303.5 DAYS
388.6 DAYS
372.5 DAYS
384.4 DAYS
376.6 DAYS
371.9 DAYS
368.9 DAYS
367.4 DAYS
367.9 DAYS
372.4 DAYS

90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
2700
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF

STREAMLINE REACHED

O WO bH W —

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

386.1 DAYS
376.2 DAYS
373.4 DAYS
373.6 DAYS
375.5 DAYS
378.6 DAYS
383.2 DAYS
390.2 DAYS
377.3 DAYS
387.0 DAYS
380.3 DAYS
3759 DAYS
387.4 DAYS
373.0 DAYS
365.4 DAYS
387.1 DAYS
383.7 DAYS
381.5 DAYS
381.0 DAYS
383.9 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF

ANGLE BETA



od

STREAMLINE REACHED ARRIVAL IN DEGREES

O 0N d Wi~

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+H+NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++

375.1 DAYS
389.0 DAYS
387.8 DAYS
389.1 DAYS
391.5 DAYS
368.2 DAYS
372.5 DAYS
379.1 DAYS
365.4 DAYS
372.0 DAYS
383.0 DAYS
384.4 DAYS
373.9 DAYS
386.9 DAYS
379.8 DAYS
375.0 DAYS
371.3 DAYS
368.6 DAYS
367.3 DAYS
368.7 DAYS

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

VOO TITAWVE WN -

+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H~+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++

TIME OF

383.2 DAYS
381.4 DAYS
381.2 DAYS
382.8 DAYS
385.1 DAYS
387.9DAYS
391.5 DAYS
369.6 DAYS
380.0 DAYS
379.9 DAYS
385.8 DAYS
389.4 DAYS
386.8 DAYS
375.5 DAYS
369.5 DAYS
365.3 DAYS
390.0 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
34.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
2700
288.0



18
19
20

+++NONE+++
+++NONE+++
+++NONE++

387.3 DAYS
385.4 DAYS
3854 DAYS

306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

WO IAWNMAEWN =

+++NONE++—+
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++—+
+++NONE+++

382.9 DAYS
388.4 DAYS
388.4 DAYS
389.2 DAYS
390.3 DAYS
391.5 DAYS
393.4 DAYS
367.7 DAYS
375.2 DAYS
365.5 DAYS
379.7 DAYS
371.5 DAYS
379.9 DAYS
371.8 DAYS
367.8 DAYS
365.4 DAYS
393.5 DAYS
392.1 DAYS
391.0 DAYS
390.8 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
2160
2340
2520
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

VRN UNDE LN -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

389.7 DAYS
389.2 DAYS
388.2 DAYS
386.9 DAYS
385.4 DAYS
383.9 DAYS
383.0 DAYS
383.4DAYS
386.6 DAYS
394.7 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0



11
12
13
14
15
16
17
18
19
20

+++NONE+H~+
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+H+NONE+++

378.2 DAYS
367.4 DAYS
389.4 DAYS
3859 DAYS
385.2 DAYS
385.9 DAYS
387.0 DAYS
388.2 DAYS
389.1 DAYS
389.6 DAYS

180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

V00NN WN -

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
++H+NONE++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE++—+
+++NONE+++

TIME OF

376.8 DAYS
391.4 DAYS
372.3 DAYS
370.8 DAYS
381.3 DAYS
366.0 DAYS
387.2 DAYS
384.6 DAYS
384.2 DAYS
384.6 DAYS
385.2 DAYS
385.5 DAYS
385.5 DAYS
385.6 DAYS
386.1 DAYS
388.2 DAYS
393.1 DAYS
374.7 DAYS
366.6 DAYS
389.7 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL  TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

1
2
3

+++NONE+++
+++NONE+++
+++NONE+++

432.8 DAYS
399.7 DAYS
380.8 DAYS

ANGLE BETA

0.0
18.0
36.0



4
5

6

7

8

9

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

380.8 DAYS
366.6 DAYS
366.5 DAYS
387.2 DAYS
384.0 DAYS
382.9 DAYS
382.7 DAYS
382.7 DAYS
382.7 DAYS
382.8 DAYS
383.6 DAYS
386.4 DAYS
365.4 DAYS
366.9 DAYS
370.3 DAYS
378.9 DAYS
443.5 DAYS

54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF

STREAMLINE REACHED

WA NHWN -

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++
+-+NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++

391.8 DAYS
374.7 DAYS
374.1 DAYS
385.0 DAYS
367.9 DAYS
368.3 DAYS
389.2 DAYS
386.1 DAYS
385.0 DAYS
384.7 DAYS
384.7 DAYS
3849 DAYS
385.5 DAYS
387.4 DAYS
392.4 DAYS
376.8 DAYS
390.9 DAYS
367.7 DAYS
408.8 DAYS
373.5 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL



TIME OF ANGLE BETA
ARRIVAL IN DEGREES

NUMBER OF WELL
STREAMLINE REACHED

1 +++NONE+++ 391.6 DAYS 0.0

2 +++NONE+++ 3789 DAYS 18.0
3  +++NONE+++ 375.5DAYS 36.0
4 +++NONE+++ 386.9 DAYS 540
5 +++NONE+++ 383.0DAYS 720
6 +++NONE+++ 369.3 DAYS 90.0
7 +++NONE++ 390.9 DAYS 108.0
8 +++NONE+++ 388.2 DAYS 126.0
9 +++NONE++ 387.4 DAYS 144.0
10 +++NONE+++ 387.3 DAYS 162.0
11 +++NONE+++ 387.6 DAYS 180.0
12 +++NONE+++ 388.1 DAYS 198.0
13 +++NONE+++ 389.3 DAYS 216.0
14 +++NONE+++ 392.1 DAYS 234.0
15 +++NONE+++ 371.1 DAYS 252.0
16 +++NONE+++ 388.9 DAYS 270.0
17  +++NONE+++ 377.1 DAYS 288.0
18 +++NONE++ 411.3 DAYS 306.0
19 +++NONE+++ 375.1 DAYS 324.0
20 +++NONE+++ 374.6 DAYS 342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

ANGLE BETA

ARRIVAL IN DEGREES

1 +++NONE+++ 396.7 DAYS 0.0
2  +++NONE++ 385.8 DAYS 18.0
3 +++NONE+++ 380.9 DAYS 36.0
4 +++NONE+++ 387.2 DAYS 54.0
5 +++NONE+++ 382.9DAYS 720
6 +++NONE+++ 369.0 DAYS 90.0
7 +++NONE+++ 391.7 DAYS 108.0
8 +++NONE+++ 389.7 DAYS 126.0
9 +++NONE+++ 389.3 DAYS 144.0
10 +++NONE+++ 389.7 DAYS 162.0
11 +++NONE+++ 390.3 DAYS 180.0
12 +++NONE+++ 391.2 DAYS 198.0
13 +++NONE+++ 392.8 DAYS 216.0
14 +++NONE+++ 368.0 DAYS 234.0
15 +++NONE+++ 377.0 DAYS 2520
16 +++NONE+++ 373.5DAYS 270.0



1 K

.;.

~d

17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

378.7 DAYS
376.3 DAYS
380.3 DAYS
382.0 DAYS

288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

VO HE W -

10

+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+H+
+++NONE+++

371.3 DAYS
388.9 DAYS
382.6 DAYS
383.1 DAYS
370.2 DAYS
367.7 DAYS
392.3 DAYS
391.2 DAYS
391.4 DAYS
392.1 DAYS
393.0 DAYS
394.1 DAYS
367.0 DAYS
371.3 DAYS
381.7 DAYS
384.3 DAYS
370.0 DAYS
391.5 DAYS
383.5 DAYS
386.5 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
252.0
270.0
288.0
306.0
3240
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

OO0~V E WN -

+++NONE+H—+
+++NONE++-+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

377.7 DAYS
368.8 DAYS
390.3 DAYS
388.1 DAYS
370.1 DAYS
368.3 DAYS
365.6 DAYS
3653 DAYS
365.8 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
720
90.0
108.0
126.0
144.0



10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE++—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++

366.7 DAYS
367.5 DAYS
368.6 DAYS
370.5 DAYS
374.8 DAYS
385.8 DAYS
365.4 DAYS
525.8 DAYS
378.2 DAYS
382.7 DAYS
390.0 DAYS

162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

OV EWN -~

10
11
12
13
14
15
16
17
18
19
20

++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

379.4 DAYS
374.0 DAYS
370.0 DAYS
368.2 DAYS
376.7 DAYS
379.0 DAYS
377.8 DAYS
377.9 DAYS
378.1 DAYS
378.3 DAYS
378.2 DAYS
378.3 DAYS
379.2 DAYS
382.6 DAYS
392.6 DAYS
366.6 DAYS
372.2 DAYS
370.0 DAYS
370.0 DAYS
386.9 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED

1
2

+++NONE+++ 386.0 DAYS
+++NONE+++ 385.2 DAYS

ANGLE BETA

ARRIVAL  IN DEGREES

0.0
18.0




oVvOuNAWnEW

11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++—+
+++NONE+H—+
+++NONE+—+
+++NONE+++
+++NONE+H—+
+++NONE+H—+
+++NONE+H—+
+++NONE+++
+++NONE+—+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3849 DAYS
384.6 DAYS
384.2 DAYS
383.5 DAYS
382.3 DAYS
380.6 DAYS
378.5 DAYS
376.0 DAYS
373.5 DAYS
371.4 DAYS
370.2 DAYS
371.5 DAYS
378.1 DAYS
395.1 DAYS
393.5 DAYS
371.9 DAYS
392.8 DAYS
388.1 DAYS

36.0
54.0
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
2700
288.0
306.0
3240
3420
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Rockford FS - Area 11

FT AND DA SYSTEM OF UNITS IS USED
REGIONAL FLOW, PORE VELOCITY = 0.08 FI/DAY
ORIENTATION OF REGIONAL FLOW = 157.00 DEGREES

THICKNESS OF THE AQUIFER = 101.00 FEET
POROSITY = 25.00 PERCENT
PERIOD STUDIED = 3650.00 DAYS

INITIAL AQUIFER CONCENTRATION = 0.000E-01
DEFAULT INJECTION CONCENTRATION = 0.000E-01
STREAMLINE STEP LENGTH =  0.40 FEET
ADSORPTION CAPACITY OFROCK = 00.00 PERCENT

NUMBER OF INJECTION WELLS = 0
NUMBER OF PUMPING WELLS = 9

1 9 PRODUCTION WELLS
WELLNAME X Y FLOW-RATE RADIUS INDICATOR

FEET FEET FT3/DAY FEET

0.00 15000 855.50 2.50E-01
0.00 170.00 855.50 2.50E-01
0.00 190.00 855.50 2.50E-01
0.00 210.00 85550 2.50E-01
0.00 23000 855.50 2.50E-01
0.00 250.00 855.50 2.50E-01
0.00 270.00 855.50 2.50E-01
0.00 290.00 855.50 2.50E-01
0.00 310.00 855.50 2.50E-01

H0 gprh

COOCOOOoOOOOC

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL TIMEOF  ANGLE BETA
STREAMLINE REACHED ARRIVAL  IN DEGREES

1  +++NONE+++ 3650.7 DAYS 0.0

2 ++HNONE+++ 36524 DAYS 18.0
3 +++NONE+++ 3650.1 DAYS 36.0
4 +++NONE+H+ 3652.3 DAYS 54.0
5 +++NONE+++ 3652.0 DAYS 720
6 +++NONE+++ 3652.4 DAYS 90.0
7 +++NONE+++ 3651.5 DAYS 108.0
8 +++NONE+++ 3651.6 DAYS 126.0
9 +++NONE+++ 3650.8 DAYS 144.0



10
11
12
13
14
15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3650.5 DAYS
3651.3 DAYS
3650.4 DAYS
3651.2 DAYS
3650.6 DAYS
3651.9 DAYS
3652.2 DAYS
3651.6 DAYS
3650.2 DAYS
3651.0 DAYS
3651.2 DAYS

162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL  TIME OF
STREAMLINE REACHED

O OO NN AW N -

+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+H+
+++NONE+++

3652.5 DAYS
3650.6 DAYS
3650.1 DAYS
3650.7 DAYS
3651.5 DAYS
3650.4 DAYS
3650.7 DAYS
3652.5 DAYS
3650.7 DAYS
3652.8 DAYS
3650.2 DAYS
3652.3 DAYS
3650.1 DAYS
3652.5 DAYS
3652.7 DAYS
3652.1 DAYS
3652.7 DAYS
3650.6 DAYS
3652.6 DAYS
3650.3 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
540
720
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL  TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

1
2

+++NONE+++ 3651.0 DAYS
+++NONE++ 3651.5 DAYS

ANGLE BETA

0.0
18.0



(-2 - RN B W I N VA

10
11
12
13
14
- 15
16
17
18
- 19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++

3650.3 DAYS
3650.0 DAYS
3652.7 DAYS
3650.9 DAYS
3650.8 DAYS
3651.9 DAYS
3653.1 DAYS
3652.7 DAYS
3651.3 DAYS
3652.2 DAYS
3652.3 DAYS
3651.3 DAYS
3651.5 DAYS
3650.5 DAYS
3652.6 DAYS
3651.5 DAYS
3651.1 DAYS
3651.9 DAYS

36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
342.0

- STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
. STREAMLINE REACHED ARRIVAL IN DEGREES

WO NEWN -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+H+NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3650.0 DAYS
3652.9 DAYS
3651.0 DAYS
3652.9 DAYS
3651.9 DAYS
3652.5 DAYS
3650.4 DAYS
3651.7 DAYS
3653.4 DAYS
3650.5 DAYS
3650.8 DAYS
3651.1 DAYS
3651.4 DAYS
3651.3 DAYS
3653.0 DAYS
3652.5 DAYS
3652.2 DAYS
3651.3 DAYS
3650.8 DAYS
3651.3 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0
90.0

108.0
126.0
144.0

162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
324.0
342.0



STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF

STREAMLINE REACHED

O 00N bW -

+++NONE+++
+++NONE+++
+++NONE++
+++NONE++
++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3650.3 DAYS
3652.7 DAYS
3650.5 DAYS
3651.9 DAYS
3650.6 DAYS
3651.3 DAYS
3654.9 DAYS
3653.3 DAYS
3654.8 DAYS
3650.1 DAYS
3651.3 DAYS
3650.7 DAYS
3653.1 DAYS
3650.4 DAYS
3653.1 DAYS
3651.2 DAYS
3650.9 DAYS
3652.7 DAYS
3651.9 DAYS
3652.0 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340
2520
270.0
288.0
306.0
324.0
342.0

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL
STREAMLINE REACHED

SV NAUNDLWLWN -

Pund pmad pumt  pamd
& W N e

+++NONE+++
+++NONE+++
++HNONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++

TIME OF

3651.4 DAYS
3651.0 DAYS
3651.8 DAYS
3650.7 DAYS
3650.0 DAYS
3651.6 DAYS
3654.2 DAYS
3652.9 DAYS
3650.2 DAYS
3654.9 DAYS
3656.0 DAYS
3655.3 DAYS
3654.6 DAYS
3652.8 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
2340



15
16
17
18
19
20

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3651.4 DAYS
3652.5 DAYS
3652.4 DAYS
3651.2 DAYS
3650.2 DAYS
3650.2 DAYS

252.0
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

OO WN -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3652.8 DAYS
3650.6 DAYS
3650.1 DAYS
3650.9 DAYS
3652.5 DAYS
3651.0 DAYS
3653.0 DAYS
3651.0 DAYS
3652.0 DAYS
3651.4 DAYS
3651.8 DAYS
3655.7 DAYS
3651.2 DAYS
3657.6 DAYS
3654.5 DAYS
3650.7 DAYS
3651.2 DAYS
3650.4 DAYS
3652.9 DAYS
3650.6 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0
144.0
162.0
180.0
198.0
216.0
234.0
252.0
270.0
288.0
306.0
324.0
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBER OF WELL TIME OF
STREAMLINE REACHED ARRIVAL IN DEGREES

N AW AE W -

+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3651.2 DAYS
3652.5 DAYS
3650.1 DAYS
3652.8 DAYS
3651.2 DAYS
3650.2 DAYS
3651.4 DAYS

ANGLE BETA

0.0
18.0
36.0
54.0
72.0
90.0
108.0



8

9

10
11
12
13
14
15
16
17
18
19
20

+++NONE+++ 3651.5 DAYS
+++NONE+++ 3651.0 DAYS

+++NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++

3650.7 DAYS
3650.8 DAYS
3650.7 DAYS
3653.7 DAYS
3650.5 DAYS
3650.1 DAYS
3650.8 DAYS
3650.0 DAYS
3650.7 DAYS
3652.1 DAYS
3652.1 DAYS

126.0
144.0
162.0
180.0
198.0
216.0
234.0
2520
270.0
288.0
306.0
3240
3420

STREAMLINES DEPARTING FROM INJECTION WELL

NUMBEROF WELL  TIME OF
STREAMLINE REACHED

WO NNAWM AW -

+++NONE+++
+H+NONE+H+
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+HNONE+H+
+++NONE++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE+++
+++NONE++
++H+NONE+++

+++NONE+++

+++NONE+++
+++NONE+++
+++NONE+++

3651.8 DAYS
3651.3 DAYS
3651.5 DAYS
3652.6 DAYS
3651.3 DAYS
3650.5 DAYS
3650.3 DAYS
3650.2 DAYS
3650.0 DAYS
3652.7 DAYS
3651.6 DAYS
3652.7 DAYS
3652.4 DAYS
3650.0 DAYS
3650.5 DAYS
3652.0 DAYS
3651.2 DAYS
3652.0 DAYS
3651.1 DAYS
3652.9 DAYS

ANGLE BETA

ARRIVAL IN DEGREES

0.0
18.0
36.0
54.0
72.0
90.0
108.0
126.0

1440

162.0
180.0
198.0
216.0
234.0
2520
2700
288.0
306.0
324.0
3420
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RBSL Clc«n- up Goals ORG-SB-7 F
Date Sampled 6/13/96 6/13/96 6/13/96 6/25/96 6/25/96
Sample Number| SB7-101(D) SB7-102(S) SB7-102(D) 8B7-201-13 SB7-202-6
Depth (ft. bgs) 7-9 3-5 6-8 25-27 11-13
Organic Traffic Report Number EBGB7 EBGB8 EBGB9 EBGLQ EBGMO
Yolatile Organics (ug/Kg)
Chloromethane 11U .- 11]U 11U ] 1300 (VEDED 1400
Bromomethane 11U 11]U 11]Us¥ 1300{URRY. 1400jU " /-
Vinyl Chloride 11jU. 11U 11| UeH 1300| Ui 1400jU.*"
Chloroethane 11U 11Ut 11 Ukl 1300 URE 1400 -
Methylene Chioride 19 ?_ 141847 11{JBU» 1300]| Bl % 3200
Acetone 11[J8 11[JBY % 11[JBYH 1300 U 1400JU: ;-
Carbon Disulfide 11|U: 11]U. 11 UL 1300 Ut 1400JU .-
1,1-Dichloroethene 11]U: 11]u 11| Uy 1300 [T 1400
1,1-Dichloroethane 11jU 11]U: 11| Uit O o 1400
' 1,2-Dichloroethene (total)ugwq.ﬁ) 11{U; 11{U= 71 47000 1400
Chloroform U 111U 11{Us 1400]L
1,2-Dichloroethane 11U 11U 11|08 1300[tC 1400{U; = |
2-Butanone U 1|0%s 11| UREs 1300]L 1400{U 7.
1,1,1-Trichloroethane 10U 11 |0 2%@&000 ~ 110004771
Carbon Tetrachloride 11|U’ 11U & 11 U5 00 1400]|U). 7
Bromodichloromethane 11|U h VEL o 11]USS" 1300 1400
1,2-Dichloropropane 11{U 1 11]LE 1300 LI 1400
cis-1,3-Dichloropropene 11U 11U 11] USRS /-1300 . 3 1400{U:"
Trichloroethene 11U 11 LIS 36 96000 DM | - - 2—-240]J:
Dibromochloromethane 11jU 11U 11U ' 1400]L
1,1,2-Trichloroethane 11|V 11]UYE 11]UA Ky 460J 1400|L.
Benzene 11{u 11 J".'i‘"h- 11]U 220 1400]U 4%
trans-1,3-Dichloropropene 11U 11]usde 1] 1300]L. 1400 U4 5!
Bromoform U 11 Ux:'M 11 1300]L 1400
4-Methyl-2-Pentanone U T 11JU 0 11]L 1300}1] 1400|U "%
2-Hexanone 11jUHN 11]L)5t 11)L 1400JU 5,
Tetrachloroethene (=t7p%) Ui 11{U="75 11]L £ " it 4 1000 ¢ 54
1,1,2,2-Tetrachloroethane Uigs: 11} 1]t 1400] Ui
Toluene U 11 [URE: 11|t 7 %ew23000 T 3¢ 7500} 5585
Chilorobenzene EL 11U 1 1300t 1600|" TH8%
Ethylbenzene (roGSZb) 1] 1 o 13000 | 5k
Styrene 11 ) 11]¢ 1300 1400] U~Ha%
Xylene (hﬂ's"ss 11|UMEES 11]U; - 58490000 | e g6700Q] 1051

£

4

[ STy
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N ORG-SB-7
Date Sampled 6/26/96 6/21/93 6/21/93 -
Sample NumberSB7-202-6-D SB87-1E ' SB7-1F
Depth (ft. bgs) 11-13 : 20-22 25-27
Organic Traffic Report Number EBGM1 EXRO04 EXR05
Yolatile Organics (ug/Kg) - 1
Chloromethane 13000 11|U % 12
Bromomethane 13000J]U - . 11]U: 12
Vinyl Chloride 13000[U) i 11jU=¢ 12]L
Chloroethane 13000}U ° 11U 12{0;
Methylene Chloride 1300018, 111UB¢ 121t
Acetone 13000 S 221
Carbon Disulfide 13000 K 12]! B
1,1-Dichloroethene 13000 U 12 2
1,1-Dichloroethane 13000 2|J;
1,2-Dichloroethene (total) (23pph <is) 13000 ) I
Chloroform 13000|U"; 11{U 12 VT
1,2-Dichloroethane u"b) 13000 T [UaE 12[(] R
2-Butanone 13000 11{U" 1210 U
1,1,1-Trichloroethane ()3"\mb) ¥=---1600 79[ R 22 57| @ 110
Carbon Tetrachloride 13000jU 11U 12100508 11U 11
Bromodichloromethane 13000(L 11{uU 12jUs ! 11t ¥ 11
1,2-Dichloropropane 13000] U &t 11]L¥ 12]U4% 11 % 11
cis-1,3-Dichloropropene 13000{1)% 11jU% 12[t) ] 11JU y 11
Trichloroethene (%ppb) 13000jU: 2|J7a 12]URSRE] - . Siene BlUVREY 1"
Dibromochloromethane 13000 gt 11jUis 121t 11U 11
1.1,2-Trichloroethane 13000) Uk, 11]U. 12]CIE 11 11
Benzene 13000 M 11]U% 12 R 11U ‘ 11
trans-1,3-Dichloropropene 13000{ Ui 11U % 12144 11]C 11
Bromoform N 13000]UJ"3 11U s 12]( i 11]U: . 11
4-Methyl-2-Pentanone 13000 11U 12 Y 3lJi 11
2-Hexanone 1 I 11]Lk 12{U 11U 11
Tetrachloroethene ("ep\:h +25000 581 ] P (] 21T IS KR s - Y e
1,1,2,2-Tetrachloroethane ::ff ' 11jU; 12] Uk 11U 11
Toluene (SLBppb) )(--14000' ; 1JJ? : 12|UH:? 13]{ %78 13
Chlorobenzene 13000 . 11]UH 12 U&ﬁ}g 11jUSA 11
Ethylbenzene (10w pgb) >~ 28000] 11JU% 12]Use 1]t 6
Styrene ’ 13000]t 11[U-K& 12}U; 11]U# 11
Xylene (u‘uf) ¥%. 140000 ,w_‘hl‘, 11]U3 12|Ua 2[JR 32
fo ’

Page 5



ORG-SB-7

— ] N
Date Sampled 6/22/93 . " 6/22/93
Sample Number SB7-3G SB7-4E
Depth (ft. bgs) 30-32 20-22
Organic Traffic Report Number EXRO09 EXR10
K‘_./
Yolatile Organics (uy/Kg) WV
Chloromethane 11jU 1400
Bromomethane 11U 1400)Undiz%
Vinyl Chioride 11] Ui 1400} U 4%
Chlorosthane 11Ut 14001 )%
Methylene Chloride 11|UBAEE 1400 UBH
Acetone 11U 140010
Carbon Disulfide 11 L 1400] U
1,1-Dichloroethene 11| UEe 1400]L
1,1-Dichloroethane i 29|l 1400] Ui
1,2-Dichloroethene (total)(zap\, s )fH S6|7AMEHT] 1o 26 - 7001
Chioroform = 11 1L15SEES 1400}t
1,2-Dichloroethane (1 ppk) 1SS 1400[L
2-Butanone 11U W 1400
1,1,1-Trichloroethane (134p,)) S5|PNRBE] -1 Y& 6500
Carbon Tetrachloride A E:50 1400| Ui
Bromodichloromethane 11Uy 1400 UG
1,2-Dichloropropane 114! 1400 LIS
cis-1,3-Dichloropropene 11 1P 1400 Ui Tas:
Trichloroethene  (4pp% ) 7]Ji 51 M 2400 [PREEMR] . .
Dibromochloromethane 11{UL% BFia g
1,1,2-Trichioroethane I E 1400 ] Ui
Benzene 11 1400] L)FME:
trans-1,3-Dichloropropene 11 1400{URHEE
Bromoform N 11 1400]U) g 8
4-Methyi-2-Pentanone 11U 1400] USE 0
2-Hexanone 11 1400} U {::
Tetrachloroethene (Yppb) - 10BN 36 . 17000 %E
1,1,2,2-Tetrachloroethane 11U A 100 T k!
Toluene (BL g ep®) 9jJ 1. & 20000758
Chlorobenzene 11 1400 E 3
Ethylbenzene 11 990
Styrene iy 110 1400|U 7+ o7
Xylene 122U RE 6200]-2%\ ki
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e | { | H g K .
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_ B ,
Date Sampled 6/22/93 6/22/93 6/22/93 6/22/93 6/22/93
Sample Number SB7-58 SB7-5E 887-5E(D) SB7-6F ' SB7-6H
Depth (ft. bgs) 5-7 : 20-22 20-22 . 25.27 35-37
Organic Traffic Report Number | EXR12 _ EXR13 EXR14 EXR15 \ EXR16
1 — .
Volatile Organics (ug/Kg) CA s
Chloromethane 1400]U i) 1400]U:.
Bromomethane 1400]L).5:: 1400} L
Vinyl Chioride 1400||1 B & 1400]U%
Chiloroethane 1400 ] LIRSS 1400] %
Methylene Chioride 1400|UBEEY 1400]{UB 2% B,
Acetone 1400\ Ut 1400]U)rns 25 Eiy 10
Carbon Disulfide 1400 | LM 1400|UEPaa o 14
1,1-Dichloroethene 1400 e 1400] 1w 14
1,1-Dichloroethane 1400} L1RCAS: 2401 A 14
1,2-Dichloroethene (total) (23 o5 ) . 1700 ~-  BBOO[MMMEIN] . b 9
Chloroform 1400{txpesy’ 1400] UH508 14
1,2-Dichloroethane 1400}4 2 1400 5cE 14
2-Butanone 14001 UBRT% 1400]UG R 14
1,1,1-Trichioroethane (134 pp'® “_._5300{FSHE) . - 26000 [N 14
Carbon Tetrachloride 1400\ AEx ] 1400{ Uit 14
Bromodichloromethane 1400118 xS 1400|UNRRE 14
1,2-Dichloropropane 1400} L7325 1400 Uisii2 14 14
cis-1,3-Dichloropropene 1400] L} ' 1400] U0 145 14
Trichloroethene (4ppb) €_: 630R) i M. 3000 J5ARTT: 2 14
Dibromochloromethane 1400 U 4825 1400] U 55 ¥ 14|V} 14
1,1,2-Trichloroethane 1400{ USRE % 1400{L) =85 14 URR:# 14
Benzene 1400] I3 % 1400]0 % 18U 1a
trans-1,3-Dichloropropene 1400 L), = 1400]U 14 ; 14
Bromoform N 14001105808 1400 14 14
4-Methyi-2-Pentanone 1400]Usisat 1400{1):; 14{Usid x5 14
2-Hexanone 1400]U%H L% 1400 14U T 14
Tetrachloroethene (*ppb ) ¥ e 800 . 24000 ) VAT
1,1,2,2-Tetrachloroethane 1400t 1400| U3 14 ; 14
Toluene (BUBpph)’ 320|JZREPM] - >& ... 1000]J i 8| 2
Chlorobenzene 1400]UNRE 1400V 14 14
Ethylbenzene {!o%S ypb) 520[J%AT]  Se- - 1300[J%E: S 13 14
Styrene 1400] 1) Sk 1400]U Tt 1a[U% s 14
Xylene 3400]#5¥ 8900] FHit: 88| i 11

Page 7
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: Date Sampied " 6/23/93 6/23/93 6/23/93 6/23/93
Sample Number S87-71 SB7-7F SB7-8D SB7-81
Depth (ft. bgs) 40-42 25-27 15-17 45-47
Organic Traffic Report Number EXR-17 EXR18 EXR19 EXR20
.4.—-—————"’} \ \’—-—-_-—’r
Yolatile Organics (ug/Kg) CA CA /T CA CA
Chloromethane U, 56 ' 1300]U)i. 8 W 27000 1300JU '
Bromomethane U 56 1300]\ 27000 1300V
Vinyl Chloride U 56 ~1300{U: 27000 U1 ¥4 1300jU .
Chloroethane VE 56|V 1300{U % 27000] LA 1300{U"
Methylena Chioride uB: 56|V 1300{UB! 27000|UBRLE: 1300jUB .
Acetone J. 140| 1300] 1 27000 SN 1300jU .
Carbon Disuifide U 56 1300 27000 Uamis 1300(U
1,1-Dichloroethene U 56]U 1300 27000] U % 1300jU
1,1-Dichioroethane U 18]. 1300§UJ: L 1300jU
1,2-Dichloroethene (total) (23,pb cis) ¥ 260} & - 970|Y e 15000 M5 1300|U
Chioroform Y] 564 1300] Ui o 1300]V
1,2-Dichloroethane V] 56 1300] U+ 27000[ Ugtemg! 1300]U
2-Butanone U 56 1300| U #INE 27000 USRS 1300[U -
1,1,1-Trichloroethane (\34pled [J- - 530f ¢ ¥ 25000 FEiEE | - a¢ . 380000 MMiHs & 190fJ"
Carbon Tetrachloride Y] 56 1300{Uhafiait 27000] UV 1300jU -
Bromodichloromethane u 56t 1300 27000 URES™ 1300JU
1,2-Dichloropropane u ‘ 27000] Uik 1300|U &
cis-1,3-Dichloropropene ¥] it 1300JU . -
Trichloroethene (4ppb) ] 3 340[: (¥ 130000\ NEWE] 3¢ . 150
Dibromochloromethane U.iv : Yok ty 1300{U . .
1,1,2-Trichloroethane U 27000} L) Sam 1300jU .+
Benzene U. 27000] L% 1300fU .
trans-1,3-Dichloropropene U 27000|URS 1300[U ;%
Bromoform U 27000 1300(U ..+
4-Methyl-2-Pentanone U 27000] Usies 1300jU; %!
- 2-Hexanone U : 00] Uk 1300{U %,
Tetrachloroethene (“l"\n) J M- - 920} =12 CEREIRR ], k-, 12000 R
1,1,2,2-Tetrachloroethane U . Ui e 1300V i
Toluene (8l B pp) J 140 %] 2. O~ 23000]JRBe N 1300[Uir 7]
Chlorobenzene U u: 27000] UlavetE: 1300[U 7 . .
Ethylbenzene (1oL S peb) U 120f": - - 31000f; ‘ ‘ 200}J
Styrene u: Ay 27000]U § 1300jU L
Xylene (43§ J 930] % ki 3% 18000 .y 180000 ol 1200fJ 45"




Date Sampled ' 6/23/93 | 6/23/93 4 6/23/93 | 6/24/93 "| 6/24/93
Sample Number SB7-9E SB7-94 SB7-10A SB87-11D $B87-12D
Depth (ft. bgs) 20-22 45-47 5.7 20-22 20-22
Organic Traffic Report Number EXR21 EXR22 \: EXR23 EXR25 EXR26
_,.—-—wr——'_ __.‘————"'—'—L ! - /_ "__________

Volatile Organics (ug/Kg) CA \ 4 CA cA”
Chloromethane 6600{U - = 7100{U ¢ 121U ¢ & 12
Bromomethane 6600jU .- 7100|U 7k 12{U - 12
Vinyl Chioride 6600|U . 7100|L 12]U i 12
Chioroethane 6600jU . . 7100]L 12U 12
Methylene Chloride 6600{UB: 7100|L 12{UB" 12
Acetone 6600}V " 7100]L 23] 9
Carbon Disulfide 6600 7100jL 121U 12
1,1-Dichloroethene 6600jU 7100jU:# 12|]U 12
1,1-Dichloroethane ) 6600|1 y 71J¢ 12
1,2-Dichloroethene (total) (23”\005) ~E- 7200 . 49000F N 240" 1
Chloroform: 6600 J 12jU 12
1,2-Dichloroethane 6600]L 7100}t 12{U 12
2-Butanone 6600} 7100 12|U 12
. 1,1,1-Trichloroethane (154 pb) Y 660004 > 110000 00| + 51
Carbon Tetrachloride 6600 7100|L 121U 12
Bromodichloromethane 6600|L 7100§ U8t 12|U 12
1,2-Dichloropropane 6600|L 7100} U %% 12]U % 12
cis-1,3-Dichloropropene 7100} U+ 12]U % 12
Trichloroethene (4 ppw) =434~ 58000F - 5500]Jxiéte EVEIN) NES: 3
Dibromochloromethane 6600 7100]UEIET ~ 12Ju 12
1,1,2-Trichloroethane 6600 7100{UMN 12|V 12
Benzene 6600 7100{U. 12|U ¥ 12
trans-1,3-Dichloropropene 6600 7100]U¥ 12|U.3 12
Bromoform N 6600 7100{U' 12fU 12
4-Methyl-2-Pentanone 6600 7 100U 12]U J 12
* 2-Hexanone 6600]U - 7100{ Uy 12]U« 12
Tetrachloroethene (4 pp%) 3 100000}/ Y. 16000 - 5|J% e 12
1,1,2,2-Tetrachloroethane 6600]U 7100 ; 12jU 12
Toluene (8L 8y 3% 12000 ! ¥ . 23000t alJ- 1
Chlorobenzene 6600} A7 7100|0250 12jU 12
Ethylbenzene (10 &S ppb) - 14000[ * 7 £ 26000} : 1T 12
Styrene . 6600jU . 1600385 12JU = 12
Xylene (11435pph) % 100000] - Y& 210000} 77 1 . 5[d i 15




ORG-SB-7

A )
Date Sampled 7 6/24/93 6/24/93 6/24/93 6/29/93
Sample Number SB7-120(D) SB7-13 | 5B7-13E(D) SB7-14C
Depth (ft. bgs) 20-22 25-27 25-27 15-17
Organic Traffic Report Number EXR27 EXR28 EXR29 \ EXR44
D ——————— ’—___-—_——

Yolatile Organics (ug/Kg) CA CA

Chloromethane el 11|U 11 U
Bromomethane 11 11 VIR
Vinyl Chiloride 11 11 U
Chloroethane 11 11 U
Methylene Chloride 11 11U . U
Acetone 18 11| J! U
Carbon Disulfide A 1L J U
1,1-Dichloroethene 11 11]C U
1,1-Dichloroethane ' 11 11]U ) B (V[
1,2-Dichloroethene (total) (23 gpb o) 2 11 - J ok ‘
Chloroform g 11 11U a4 USig U
1,2-Dichloroethane 11]U: 11U U VS
2-Butanone 11]U 11| U5 U)o U
1,1,1-Trichloroethane 32 11U ] T
* Carbon Tetrachloride 11 11]jU¢4 11| URRE 11U
Bromodichloromethane 11U 11|05 11| 11U,
1,2-Dichloropropane 11{U: 1L 11 [ USREREY 11jU "
cis-1,3-Dichloropropene 111U 11]jL 11| U E 11|U.
Trichloroethene (Hppl ) 4]J 11U - B[ K] (P
Dibromochloromethane 11y 1 |USES 11 ] USaT 11U
1,1,2-Trichloroethane 11U 11]U% 11{ U 11U
Benzene 11U 11U 11U 11]U:
trans-1,3-Dichloropropene 11U 11U 11{U 11|U*
Bromoform N 11U 11U 11| Ugds 11]U
4-Methyl-2-Pentanone 11{U: 5 11 11{U 11U
2-Hexanone 11{U. 11U %4 11]UM 1Rl [VE:
Tetrachloroethene (4pph) N-  9J. 2UMEpl -« S 3S|EREIN] ... 6., 49] ¥
1,1,2,2-Tetrachloroethane 111U 11| Uail% 11]UXR %

Toluene 2fJ it L10F: i 2| JIREE

Chlorobenzene 11JU 1|0 11[URr

Ethylbenzene 11U 11]ULERG 11[UR

Styrene 11jU 11 UFSSS 1UsER

Xylene 1|0 11U 11|URR

Page 10




[ ‘ : : , ' Lo < ! i ; J H
ORG-SB-7

1

14"—4 —— //_\ A
Date Sampled 6/29/93 9/23/93 9/23/93 9/24/93 9/24/93
Sample Number SB7-14D SB7-15A SB7-17A SB7-24A SB7-24B

Depth (ft. bgs) 20-22
Organic Traffic Report Number EXR45 EXS10 EXS11 EXS12 EXS13
— ~ ~7
Yolatile Organics (ug/Kg) CA : CA v

Chloromethane 1300]U. i 11U L 26000]U 11
Bromomethane 1300)1 11 26000]U. 11
Vinyl Chloride 1300]L 11 26000}U: 11
* Chloroethane 1300 11]L 26000 11
Methylene Chloride (\"b) 1300[( 11]C 26000 3 12
Acetone 1300 11} 8400]d b 27
Carbon Disulfide 1300]L 11|U 26000} 11
1,1-Dichloroethene 1300 8l 26000 4
1,1-Dichloroethane 1300]\, 12 26000 190
1,2-Dichloroethene (total) (23 pb u'-t) 1300 -6 614 26000 9
Chloroform 1300]L 111U 26000]U! 11
1,2-Dichloroethane uﬂ,\.) 1300 fva 5] 26000 > 180
2-Butanone 1500 11 - 00]UJ; 13
1,1,1-Trichloroethane (134 ppb) 3 770 ye 280 56+ 360000[ ). 51
Carbon Tetrachloride 1300 11U 11
Bromodichloromethane 1300 11{Ud 26000]t. 11
1,2-Dichloropropane 1300{Y 11|Uy 26000|L 11
cis-1,3-Dichloropropene 1300]L 111 P VEY 11
Trichloroethene (ppt) 1300 . 487 s 240001055 SE 51
Dibromochloromethane 1300 114 ' ; 1
1,1,2-Trichloroethane 1300) 11 26000 11
Benzene 1300 11U 26000}U: 11
trans-1,3-Dichloropropene 1300 11JL 26000 U™ 11
Bromoform N 1300{U. 11{U% 26000{U &8t 11
4-Methyl-2-Pentanone 1300]U 1 26000]U ‘g 82
2-Hexanone 1300|U;+ 11U 2 000U it 11

Tetrachloroethene (¥ ppb) D 24000]¢ 3. 200008l - = 110000] 0 »_ 22
1,1,2,2-Tetrachloroethane 1300|U's TMJUE | 26000|U~m~. 11
Toluene 1300{1)" 11 } 26000 4
Chlorobenzene 1300[U 11]L 26000 11
Ethylbenzene (10LS ppb) 1300 11 S 15000 11
Styrene 1300]U. 11 26000 11
Xylene (u,y )5‘”5) 2300): i 1 _ 3¢ .110000]:-#43% 19




.,

/\ ORG-SB-7
]
Date Sampled 10/12/93 10/13/93 10/14/93 - 8/17/93
Sample Number SB7-19B sB7-220 SB7-23G SB135F
Depth (ft. bgs) 30-32
QOrganic Traffic Report Number EXTO8 EXT09 EXT10 EXR70
~—— p— » —_— ]
Yolatile Organics (ua/Kg) CA CA CA A
Chloromethane 1400{U . - - 1300jU 11
Bromomethane 1400jU. - 13004 11]L
Vinyl Chloride 1400|U ¢ 1300|U. 11
Chloroethane 1400JU ¢ 1300JU 11
Methylene Chloride {1 pp®) 1400{U ™~ 1300 11
Acetone 1400]U 1300}U: 8
Carbon Disulfide 1400|U 1300}V 11
1,1-Dichloroethene 1400JU 1300|U 11
1,1-Dichloroethane 1400]U 1300]U)- 11]C
1,2-Dichloroethene (total)(u"hc'-s) ' 1400{U 3 10000}’ : 11]U"
Chloroform ' 1400|U 1300 11U
1,2-Dichloroethane 1400jU 1300jU+ 11}
2-Butanone 1400|U 1300]U; 11]UgH
1,1,1-Trichloroethane (134 ppb) > 2200[ % 30000[D: 1[0 X%
Carbon Tetrachloride J 1400\ 1300|U 11JL
Bromodichloromethane J 1400jL 1300}V 11
1,2-Dichloropropane U 1400 1300jU" 1L
T

cis-1,3-Dichloropropene

1400

1300

11{U¢

Trichloroethene (4 pph) s 1400 N 960 11
Dibromochloromethane U 1400 1300 11
1,1,2-Trichloroethane U 1400 1300§L4 11[J %
Benzene U. 1400\, 1300]U): 11U
trans-1,3-Dichloropropene U 1400 1300{U: 11
Bromoform ) U 1400 1300{U’ 11
4-Methyl-2-Pentanone S 1400{U"; 1300]U 11
2-Hexanone U 1400 1300] U+ 11U

Tetrachloroethene (%4ppb)

1400

Y. 8800]:

. 14

1,1,2,2-Tetrachloroethane U 1400|U 1300 11
Toluene (8L 8ppb) Ji 250]. 3. 1500 11]Ugs
Chlorobenzene U: ‘ 13001 1) 13 11U
Ethylbenzene (10w $ "b) V] >~ 4400[iea 1|t
Styrene U 1300]URE: & 11|U#
Xylene (114357 pd ) S - 19000] 5735 11
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,,\ORG SB-7 ~ I
Date Sampled 8/19/93 8/23/9 ﬂ/24l93
Sample Numbe SB134B SB112A S81128
Depth (ft. bg © 1921 35-37 53-55
Organic Tratffic Report Numbe EXR72 EXR74 \__EXR75
T ~— __~ ~___
VYolatile Organics (ua/Kg) CA CA CA
Chloromethane U.. 13\ 11U . 12|U
Bromomethane U 13 11{U 12]U .
Vinyl Chloride U: 13 11U 12|V
Chloroethane U 13|U; 11|U"E 12|V
Methylene Chioride {!pp¥) 'K % 13 e 71V 12[0
Acetone J 94| 17|85 714
Carbon Disulfide J. 2 11U 12fU "
1,1-Dichloroethene J 11]. 11UEEE 12{U
1,1-Dichloroethane i, 58| 1 UREY L 12U ..
1,2-Dichloroethene ((0(8I)(‘Z3Rh «w) VR 3¢ 350 11{0# 12{U .-
Chloroform U: 13jU* 11t 121U
1,2-Dichloroethane VI 13 11| 1) 12]U°
2-Butanone U 12§ 11| 12|U-
1,1,1-Trichloroethane (134 ppb) D Y 1200 11U X1 R
Carbon Tetrachloride U 13jU: 11U 12{U ¢
Bromodichloromethane U 13jY° 11U 121U
1,2-Dichloropropane U 13jU" 11|U 12{U
cis-1,3-Dichloropropene ‘ 13jU: 11{U:ng 12]U
Trichloroethene (4ppb) §C - 590l D 3% 8l 11{u.? 12fU -
Dibromochloromethane - 13|U: 11U 12|U
1,1,2-Trichloroethane (2 pee) N T 11{U 12|V
Benzene 13|U- 11{U 12fU
trans-1,3-Dichloropropene 13 11U 12(U
Bromoform 13 11U 12|V
4-Methyl-2-Pentanone e 13|U¢: 11juU 12]U
2-Hexanone ‘ 13]U; 11U - 12]U
Tetrachloroethene (ppb) >, 3 31 1|0 12|U"
1,1,2,2-Tetrachloroethane 7] 13U 11{U 12[U
Toluene J; 230 2 B ik 11U 12{U
Chlorobenzene VS 13U RS 11{U 12fU
Ethylbenzene U’ 290}E: 11y 12{U
Styrene VD 13|V 11U, 7 12|U
Xylene U 1100[JD /0 1 12|V




APPENDIX D

DETAILED COST BACKUP



TABLE 7-1
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 4
ALTERNATIVE SCS4A: NO-ACTION "
COST SUMMARY
Itenﬁ)escription ﬁal Cost
CAPITAL COSTS
TOTAL CAPITAL COSTS $0
ANNUAL OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL COSTS $0
REPLACEMENT COSTS
TOTAL REPLACEMENT COSTS $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $0

which incur cost, will be taken for this alternative.

(1) The No Action alternative for Area 4 soils is a true "no-action” - no additional measures,



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4A: NO-ACTION ™

DETAILED COST ESTIMATE
Construction/ Start-up &
Instaliation Annual O&M  Baseline
COST COMPONENT Unit No. Units  Unit Cost | Capital Cost Costs Costs Costs
NONE I NAT T NA | NA NA | NAT ] NA ] N/A

(1) The No Action altemative for Area 4 soils is a true "no-action” - no additional measures, which incur cost, will be taken for this alttemative.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4A: NO-ACTION
DETAILED COST ESTIMATE - COMMENTS

[ COST COMPONENT _ COMMENTS _

NONE_ INA

{1) The No Action alternative for Area 4 soils is a true "no-action” - no additional measures, which incur cost, will be taken for this alternative.



J

TABLE 7-2

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 4
ALTERNATIVE SCS-4B: LIMITED ACTION - DEED RESTRICTIONS
COST SUMMARY
item/Description Total Cost
CAPITAL COSTS
Deed Restrictions (land use) $25,000
SUBTOTAL CONSTRUCTION COSTS " $25,000
Bid and Scope Contingency (10%) $2,500
TOTAL CAPITAL COSTS $28,000
ANNUAL OPERATING AND MAINTENANCE COSTS
None $0.
TOTAL ANNUAL COSTS $0
REPLACEMENT COSTS
None $0
TOTAL REPLACEMENT COSTS & $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ® $28,000
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs - N/A for this alternative.

(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

N/A for this alternative.



]

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS4B: LIMITED ACTION - DEED RESTRICTIONS
DETAILED COST ESTIMATE

Construction/ Start-up &
instalistion Annual O&M  Baseline




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-48: LIMITED ACTION - DEED RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

COMMENTS

logel fess|Based on CDM experience




TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 4
ALTERNATIVE SCS4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION
" COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS
General $3,000
Soil Vapor Extraction (with emission controls) $206,000
Catalytic Oxidation System $134,000
SUBTOTAL CONSTRUCTION COSTS " $343,000
Bid Contingency (10%) $34,000
Scope Contingency (10%) $34,000
Engineering and Design (15%) $51,000
Oversight/Health and Safety (5%) $17.000
TOTAL CAPITAL COSTS $479,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $18,000
Regular System Maintenance/Electrical $22,000
Catalytic Oxidation System Maintenance $63,160
Post Treatment Sampling $32,000
TOTAL ANNUAL COSTS $135,160
REPLACEMENT COSTS

None $0
TOTAL REPLACEMENT COSTS @ $0

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ® $479,000
Present Worth Annual O&M Costs ¢ $1,677.000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $2,156,000

(1) Capital costs for construction items do not inciude oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION
DETAILED COST ESTIMATE

COST COMPONENT

Unit

No. Units Unit Cost| Ca
i S 3, 000 Y N FSOTNPI 52 $ 18,300 MR UIY S 0

AL e

ital Cost

Construction/

Start-up &

Installation Annual OBM  Baseline

Costs

Costs

Costs

o

construction trader (rental and deiivery} yr 1 $3,300 $3,300
mobilizstion Is 1 $1,000 $1,000
demoblization Is 1 $1,000 $1,000
decon feciiSes ea. 1 $1,000 $1,000
heaith snd safety equipment yr 1 $9,000 $9,000
electrical power service supply yr 1 $3,600 $3.6C0
wader supply r 1 $2,400 $2,400
SVE well instaliation ea. 3 $6,000 $18,000
SVE maein system Is 1 $14,000 $14,000 $5,000 $10,000
SVE control paneis Is 1 $3,000 $3.000 $1,000 $500
6 carbon steel piping ft 210 $57 $11,970
4° carbon steel piping ft 110 $32 $3,520
excavation for piping plscement ft 320 $0.67 $214
ical power req (10 HP) yr. 1 $10,000 $10,000
SVE treatment buiding sf 800 $180 $144,000 included
airfwalor separetor tenk Is 1 $5.000 $5,000 $1,.000
Catalytic Oxidation Unit Is 1 $134,000 $134,000 included $10,000
Natura! Gas is 1 $7.000 $7.000
Catalyst Replacement ea. 9 $7.200 $2,160
Sampling oA, 8 $5,500 $44,000
i : : S O OSSO S SRS 3.3 000 JPS A ORI
Test Kifs/ Fieid Screening (per yeer)| samples 11 $300 $3,300
Laboratory Analysis (VOCs, N, P} (per yesr)|  samples 131 $200 $26,200
shipping snd handiing (per yeer)|  shipmt 24 $100 $2,400

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented

as annual O&M costs



i

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

construcion bradier (rental and delivery)
mabilization

demobdiization

decon facilies

heakth and safely equipment

SVE wed instaliation

SVE main system
SVE control panels
6° cordon steel pipe
4" carbon steel pipe
ration for piping (5 foot depth)

Slectrical pOwer Service supply

doctricel power requi {10 HP)

O
COMMENTS

50'x12 construction traller - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means

Heavy equipment and trailers, per vendor estimate

Aliowance for trailer and equipment demobilization

Basad on level of personal and vehicie decontamination anticipated for this atemative

Alowance besed on COM rales

Cost associated with instailation of SVE wells. Based on COM experience.

Vendor: includes biower, axp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch

Vendor estimate - NEEP (May 1998)

Based on COM experience

Based on CDM experience

12" wide trench and backfill, 36° 36° deep as per 1996 Means

Based on expecied slectrical costs per month for this alemative

Based on expected use per month for this altemative (e.g., decon, personnel use)

Buod on 3-phm powor workmg 24 hr:lday $0.08/kW-hr

Vendor estimate - Global Technologies, Inc (May 2000)

Vendor estimate - Global Technologies, Inc (May 2000)

Vendor estimate - Global Technologies. inc (May 2000)

Test Kits/ Fieid Screening (per yesr)

Laborstory Analysis (VOCS, N, F} (per year)

Based on COM

Based on CDM experience and average test kit costs - ~25 samples per test kit; samples
collected on a grid of 1 sampie/250 cy contam. matl; 1 sampling grid per 2 weeks

Based on 1998 sampie analysis costs from Midwest laboratories; samples collected on a grid of 1
sample/250cy contam. material;, 1 sampling grid per month (including QA/QC sampies)

Shipping and handiing (pec yesr)

Costs associated with transporting samples from site to laboratory twice per month




= TABLE 74 ?J? ,“

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 4
ALTERNATIVE SCS4D: EXCAVATION AND ON-SITE THERMAL TREATMENT
COST SUMMARY
Iﬁeml-ﬁescription Total Cost
CAPITAL COSTS

General $46,000
Excavation / On-Site Thermal Treatment $694,000
Excavation Dewatering $397,000
Post Treatment Sampling $9,000
SUBTOTAL CONSTRUCTION COSTS " $1,146,000
Bid Contingency (15%) $172,000
Scope Contingency (15%) $172,000
Engineering and Design (15%) $172,000
Oversight/Health and Safety (5%) $57,000
TOTAL CAPITAL COSTS $1,719,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General Maintenance of Thermal Treatment System $0
TOTAL ANNUAL COSTS $0
REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS * $0

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) © $1,719,000
Present Worth Annual O&M Costs ) $0
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $1,719,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% annual discount rate over a project life of 2 months.
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4D: EXCAVATION AND ON-SITE THERMAL TREATMENT

DETAILED COST ESTIMATE
Construction/ Start-up &
instaliation Annual OBM Baseline
COST COMPONENT Unit  No. Units Unit Cost | Cost Costs Costs Costs
construction traller {rental and detivery) mo 2 $275 $550
mobiitzation 13 1 $10,000 $10,000
demobilization 18 1 $10,000 $10,000
decon aller] o8 1 $5,000 $5,000
vehicle decon station o8 1 $10,000 $10,000
vehitle decon equipment [ 1 $570 $570
health and sefety squipment] Mo 2 $4,500 $9.000
elackical power service supgly]l MO 2 $400 $800
dust contrel mo 2 $230 $480

well points spaced 20° O.C

T80 cost {15 GPM produced)

Analysical for Volatile Orgenic Compounds (solis) of 44
4

muma![ o8

in general, a bulk density of 1.4 tonsfyd® was assumed for soils material - this conversion was used for conversion of pricing giving per ton,
where volume of material is given in yd’.
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS40: EXCAVATION AND ON-SITE THERMAL TREATMENT

DETAILED COST ESTIMATE - COMMENTS

I COST COMPONENT COMMENTS l
construction traller (rental and delivery)| 50'x 12" construction traller - $1.65/mi deiivery (ee (100mi) - rental allowance per 1996 Means

| Heavy equipment and trailers, per vendor estimate

demnobilization | Alowancs for trailer and equipment demobilization
decon rader] Alowance based on COM equipment rates
vehicle decon station| 20'x20" grave! pad over 11 mil piastic with plywood and joist deck per 1996 Means
wehicle decon squipment| Steam cleaning and water tank per 1996 Means

healh and safety equipment] Allowance based on COM equipment rates

electrical powsr service supply] Based on expected electrical costs per month for this alternative

dust conrol | Water truck per 1096 Means

P Azah

for set-up and tear-down (vendor estimate)

Transportation of the Indirect Heat and Volatilization unit (IHV), fronticader, and the time involved

ped for staging| Pad size approx. 200'x200° crushed stone or asphalt (vendor estimate)

smporary enciosure (rental - 88° wide by 200" long)|

Sprung Instant Structure - vendor estimate; constrfinstall. costs include labor and heavy equip.

sxcevation| Excavation cost (vendor estimate)

soil

Vendor Estimate for Direct Fired Low Temperature Thermal Desorption (includes providing a

processed soi),

loader and operator to place contaminated soil into the cold feed bin and for restockpiling the clean

backill and compection| Backfill and compaction of clean soil from stockpiling (vendor estimate)

costs based on construction site water average per 1996 Means - typical

10 GPM is needed for operation of the thermal treatment system (4,800 gpd if run for Bhrs/day),

steel sheets, approx. 4' x 40' around perimeter of excavation; as per CDM e

Comgietsly lumish, install, op Y
well points spaced 20 O.C1days/week with diesel pumps.

and

wavammmmm(m)

Buod on vendor estimate - MoreTrench American (June 1898); System operation 24 hours/day,

analyscal| Based on CDM Experience

T&D cost {15 GPM produced)| Based on CDM Experience

rental of (2) 21,000 gation tanks | Based on CDOM

sampile/250cy; 1 sampling grid per month (including QA/QC samples)

Based on 1998 sample analysis costs from Midwest laboratories; sampies collected on a grid of 1

shipping and handiing| Costs associated with transporting samples from site to laboratory twice per month




TABLE 7-5
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 7
ALTERNATIVE SCS-7A: NO-ACTION "
COST SUMMARY
ltem/Description Total Cost
CAPITAL COSTS
TOTAL CAPITAL COSTS $0
ANNUAL OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL COSTS $0
REPLACEMENT COSTS
TOTAL REPLACEMENT COSTS $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 7 soils is a true "no-action” - no additional measures,
which incur cost, will be taken for this alternative.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7A: NO-ACTION

DETAILED COST ESTIMATE
Construction/ Start-up &
Installation Annual O&M Baseline
COST COMPONENT Unit No. Units Unit Cost| Capitsl Cost Costs Costs Costs
NONE [ NA | NA | NA N/A ] N/A | N/A { N/A

(1) The No Action altemative for Area 7 soils is a true "no-action” - no additional measures, which incur cost, will be taken for this altemative.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7

ALTERNATIVE SCS-TA: NO-ACTION ™

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

M ———
COMMENTS

NONE

VA

{1) The No Action alternative for Area 7 soils is a true "no-action” - no additional measures, which incur cost. wil! be taken for this altemative.
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TABLE 7-6
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 7
ALTERNATIVE SCS-7B: LIMITED ACTION - PARK DEMOLITION, ACCESS AND DEED
RESTRICTIONS
COST SUMMARY
" Item/Description "~ Total Cost
CAPITAL COSTS
Access Restrictions (fencing and signs) $34,000
Park Demolition $10,000
Deed Restrictions (land use) $25,000
SUBTOTAL CONSTRUCTION COSTS $69,000
TOTAL CAPITAL COSTS $69,000
ANNUAL OPERATING AND MAINTENANCE COSTS
Signs and Fence Maintenance $200
TOTAL ANNUAL COSTS © $200
REPLACEMENT COSTS
Access Restrictions (fencing and signs) (every 2 years) $34,000
TOTAL REPLACEMENT COSTS @ $34,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ® $69,000
Present Worth Annual O&M Costs $2,000
Present Worth Replacement Costs $204,000
TOTAL PRESENT WORTH $275,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-78: LIMITED ACTION - PERK DEMOLITION, ACCESS AND DEED RESTRICTIONS

DETAILED COST ESTIMATE
L
Construction/ Start-up &
instalistion Annual GEM  Baseline
COST COMPONENT Unkt No. Units  Unit Cost Cost Costs Coats Costs
security fence (perimeler w/ 10% contingency)| _tinser fest 2580 $12.60 $32,508 included in cap
add for comer posts, 3° dem., gelv. steel) ach 4 $90.50 $362
0dd for 3 wide gate/ aach 2 $240 $480
signs (reflective with o oach 7 17! $175
basheiball coust, iennis court, and ]
logal foss [
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-78: LIMITED ACTION - PARK DEMOUITION ACCESS AND DEED RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

8dd for comer posts, 3° diam.. geiv. steel
#0d for I’ wide gate
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TABLE 7-7

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7C: EXCAVATION AND ON-SITE BIOLOGICAL TREATMENT/

RECREATIONAL FACILITIES REPLACEMENT

COST SUMMARY
.
item/Description Total Cost
CAPITAL COSTS
General $35,000
Ex-Situ Biological Treatment $4,574,000
Excavation Dewatering $5,396,000
Recreational Facilities Replacement $90,000
SUBTOTAL CONSTRUCTION COSTS ‘" $10,095,000
Bid Contingency (15%) $1,514,000
Scope Contingency (20%) $2,019,000
Engineering and Design (15%) $1,514,000
Oversight/Health and Safety (5%) $505,000
TOTAL CAPITAL COSTS $15,647,000
ANNUAL OPERATING AND MAINTENANCE COSTS
General $6,000
Fence Maintenance $200
Post Treatment Sampling $621,000
TOTAL ANNUAL COSTS $627,000
REPLACEMENT COSTS
TOTAL REPLACEMENT COSTS ¥ $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) © $15,647,000
Present Worth Annual O&M Costs $2,571,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $18,218,000

(1) Capital costs for constemnation items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 5 years.
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE-UNIT - AREA 7
ALTERNATIVE SCS-7C: EXCAVATION AND ON-SITE BIOLOGICAL TREATMENT/ RECREATIONAL FACILITIES REPLACEMENT

- DETAILED COST ESTIMATE
i Construction/ Startup & |
Instaliation  Annual O&M Basaline
- COST COMPONENT Unit Unit Cost Cost Costs Costs Costs
construction tradler (rental and delivery) yr 1 $275 $275
mobiization Is 1 10,000 10,000
demobiization 13 1 $10.000 $10,000
- deconvaler] €2 1 $5,000 $5,000
vehicle decon station| €8 1 $10.000 $10,000
health and sefely squipment yr 1 $570 $570
alectrical power secvice supply| yr 1 $4,500 $4,500
— water supply| yr [] $400 }400
dust control 1 $230 $230
security fence (perimeler w/ 10% conlingency)| Enser fest 2580 $12.60 $32,508 $200
= Mobiizatiory She Preperstiony Finet [ 1 $300,000
Sioplie w/ Mbing| 57,000 $86.00 $3,762,584
fon .00 $479,278
— Comgletely fumish, install, opersts, and remove system
well points spaced 20° O.C. (yeer 1 mo " $450,000 $4,950,000

$71,100
$547,200
$2,400
[ ] 1
ea 1 505
hortzontsl monkey ladder, 14'long} 83 1 _$870 $870 included
moduler playground, plations, twe levels, o8 1 $2,100 $2,100 included
component, atiached te plestiorm] ___ 08 $828 $825 Included
component, inkad between platioms oa 2 $560 $1,120 included
parslel bars, 10° long o 1 3425 $425 included
siide, stainiess steel bed, 12 long, & high o8 1 $970 $970 Included
swings, & high, plain seats, 4 seats o2 - 1 $885 $885 included
poe gravel bese (V' tick)] o 450 $48.50 $20.925 included
radroad Sies (5'x8") around perimeler ft 418 $8.80 $2.730 included
TENNIS COURTS TENNIS COURTS
tennis court complete (w fence and ssphalic conc)| _ court | 2__ | $25.000 $50,000 included
BASKETBALL COURT BASKETBALL COURT
backsiops, sieel, single pole] 8 2| $705.00 $1.410 _included
‘asphafiic concrete pevement, binder coarse, 3° hick sy 1088 $5.40 $5,751 included
pavement bese (prepere and rof subbese)| ¥ 1085 $1.27 $1,353 included

In general, 3 bulk density of 1.4 tons/yd® was assumaed for soils material.

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented
as annua! O8M costs



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA Y
ALTERNATIVE SCS-7C: EXCAVATION AND ON-SITE BIOLOGICAL TREATMENT/ RECREATIONAL FACILITIES REPLACEMENT
DETAILED COST ESTIMATE - COMMENTS

veticia decon sietion|20°2T gravel ped over 11 mil plastic with plywood and Jolet deck per 1996 Means

health and sefely equipment| Allowence besed on COM reles
elecyical power sarvice supply | Sieam and waler tank per 1966 Means
weter supply | Sased on eleckrical costs per month for this slemalive
dust uck per 1908 Means
Motikzstiony She Preparsiieny Finel " on
Bloplle w/ on
Complsisly fumish, install, operats, ang remove on - {(June 1968); System operation 24 hours/dsy,
well points speced 20' 0.Cdays/wesk with dissel pumps.
snaiyicel| Based on COM
TAD cost (10 GPM on COM
rental of (2) 24,000 gallon on
on axperieonce and average test I&t costs - ~25 per tost kit; samples
Test Kie/ Fleld Screening (per collected on 8 of 1 contam. matt, 1 grid per 2 weeks
Based on 1998 sample anslysis costs from Micwest Laboraiories; samples collected on 8 grid of 1
Laborstory Analysis (VOCa, N, P) (per year) contam. 1 month QA/QC samples)
ond with alls o twice per month
PLAYGROUND -
bike rack, 10° long, As per 1998 Means,
ciimber, arch, 8’ high| As per 1968
Nartzontsl monkey ledder, 14 longiAs per 1908 _
modular plsyground, pletlom, two 1908 Mesns, treatad pine/metal, 1012’
component, aitached 10 As per 1906 Means,
component, inked between 1906 Means,
peraliel bars, 10 longlAs per 1098 Means,
side, stainiess steel bed, 17 long, & 1998 Means,
owings, & high, plain seels, 4 seels| 1996 Means,

pea gravel bese (1' thick)|As per 1996 Means, Trees/Plants/Ground Cover
raiiroad tes (87E") eround perimeter|As per 1996 Means, Curbs

tennis court compiess (w/ fence and sephaliic conc. )| As per 1998 Meens. Athietic Pave/Surfacing




. TABLE 78 -
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-7D: CONTAMINATED SOILS EXCAVATION AND ON-SITE THERMAL TREATMENT
/ RECREATIONAL FACILITIES REPLACEMENT

COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS

General $36,000
Contaminated Soils Excavation / On-Site Thermal Treatment $6,683,000
Excavation Dewatering $4,029,000
Recreational Facilities Replacement $90,000
Post Treatment Sampling $366,000
SUBTOTAL CONSTRUCTION COSTS (" $11,204,000
Bid Contingency (10%) $1,120,000
Scope Contingency (10%) $1,120,000
Engineering and Design (10%) $1,120,000
Oversight/Health and Safety (5%) $560,000
TOTAL CAPITAL COSTS $15,124,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $65,000
General Maintenance of Thermal Treatment System $20,000
TOTAL ANNUAL COSTS $85,000
REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS @ $0

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ® $15,124,000
Present Worth Annual O&M Costs ¢ $85,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $15,209,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a project life of 8 months.
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA Y
ALTERNATIVE SCS-7D: CONTAMINATED SOILS EXCAVATION AND ON-SITE THERMAL TREATMENT / RECREATIONAL FACILITIES

REPLACEMENT

DETAILED COST ESTIMATE

construction Yaller (rental end delivery) yr 1 $3,300 $3,300
mobilization 18 1 $10,000 $10.000
demobiiization 1s 1 $10,000 $10,000
decon vader ] 1 $5.000 $5,000
wvehicle decon station [ ] 1 $10,000 $10,000
wvehicle decon equipment} ea 1 $570 $570
health and safety squipment|  yr 1 $54,000 $54,000
slectrical power service supply]  yr 1 $4,800 $4,800
dust control 1 $2,800 $2,800
moblizationidemobilization is 1 $23,500 $23,500
padforstegingl I8 1 $10,000 $10,000
temporary enciosure (rental - 88° wide by 200" long) mo 8 $0,583 $76,504 $60,000
oxcavelion fon 95,855 $5 $479,276
soll weatment| ton 79.813 $53 $4,230,068 $20,000
beckM and compacion fon 95,855 $2 $191,710
weter supply (10GPM)] Mo 8 $1,500 $12,000
shest ft 2,000 $800 $1,600,000
Compietsly fumish, inetall, operate, end
system: well points spaced 20° 0.C mo 8 $450,000 $3,600,000
yth batch 84 $1,000 $84,000
T&D cost (10 GPM produced)]  gallon | 1,684,800| $0.20 $335,960
rentsl of (2) 21,000 galion mo [] $1,000 $8,000
PLAYGROUND PLAYGROUND
bike rack, 10 long, per [ ] 1 $370 $370 included
climber, arch, &' high [ ] 1 $505 $505 included
hortzontal monkey ledder, 14° long| [ ] 1 $870 $670 included
moduler piayground, platiorm, two levels oa 1 $2,100 $2,100 included
component, sttached 1o pletform| oa 1 $825 $825 included
component, inked between platiorms o8 2 $560 $1,120 included
parsitel bars, 10 long oa 1 $425 $425 Included
slide, stainiess steel bed, 12 long, &' high oa 1 $9870 $970 included
swings, 8 high, plein seats, 4 seats oa 1 $885 $885 included
pea gravel bese (1' thick) cy 450 $486.50 $20,925 included
raiiroed bes (6"X8") around p ft 415 $6.60 $2,738 included
TENNIS COURTS TENNIS COURTS
tennis court compiele (w/ fence and ssphelic conc.)]  court | 2 | _$25.000 $50,000 included
BASKETBALL COURT BASKETBALL COURT
backsiops, stesl, single pole [ ] 2 $705.00 $1,410 included
ssphaiiic concrete pevement, binder coarse, 3° sy 1085 $5.40 $5.751 included
pavement base (prepere and roll sub-bese) 1085 $1.27 $1,353 included
Analytical for Volatile Organic Compounds (solls) [ 1824 $200 $364,800
shipping and m:!] e 16 $50 $800

In general, a bulk density of 1.4 fons/yd® was assumed for soils material.




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-7D: CONTAMINATED SOILS EXCAVATION AND ON-SITE THERMAL TREATMENT / RECREATIONAL FACILITIES

REPLACEMENT
DETAILED COST ESTIMATE - COMMENTS

| COST COMPONENT COMMENTS I
construction trailer (rental and delivery)|50'x12 construction tralier - $1.65/mi defivery fee (100mi) - rents allowancs per 1996 Means

Heavy squipment and traflers, per vendor estimate

o
decon trailer|
vehicle decon sistion

Allowance for tradler and equipment demobilizstion

Aliowancs based on COM squipment rates

20520 gravel pad over 11 mil piastic with plywood and joist dock per 1996 Means

wvehicie decon aquipment
heaith and safety equipment
slectrical power service supply
dust controk

Steam cleaning and water lank per 1996 Means

Allowance based on COM equipment rates

Steam cieaning and water tank per 1996 Means

‘Water truck 1996 Means

Transportation of the Indirect Heat and Volatilization unit (IHV), fronticader, and the time involved
for set-up and teer-down (vendor estimate)

pad for staging

Pad size approx. 200°x200° crushed stone or asphalt (vendor estimate)

smporary enclosurs (rental - 88 wide by 200" long)

$ Instant Structure - vendor estimate; constr/instail. costs include labor and heavy equip.

axcavation

Excavation cost (vendor estimate)

30d restment

beckfil and compaction

Vendor Estimate for Direct Fired Low Temperature Thermal Desorption (includes providing a
loader and operator to place contaminated soil into the cold feed bin and for restockpiling the clean
| processed soil);

Backfill and compaction of clean soil from stockpiling (vendor estimate)

water supply

10 GPM is needed for operation of the thermal treatment system (4,800 gpd if run for 8hrs/day);

sheet piling

me.m,mmm;
well points speced 20 O.C

costs based on construction site water aversge per 1996 Means - typical
Steel sheets, 8 4' x 40' around perimeter of excavation; as per CDM e

Based on vendor estimate - MoreTrench American (June 1998); System operation 24 hours/day, 7]

analytical

Based on COM Experience

TAD cost (10 GPM produced)

Based on CDM Experience

rental of (2) 21,000 gallon tanks.

PLAYGROUND

Based on COM

bike rack, 10 long, pemnanent

As per 1996 Means, Playfield Equipment

climber, arch, &' high

As per 1996 Means, Playfielkd Equipment

horizontal monkey ladder, 14 fong

As 1996 Means, Playfield Equipment

modular playground, platform, two levels

As per 1996 Means, Playfield Equipment, treated pine/metal, 10'x12"

component, attached 1o platform

As 1996 Means, Playfield Equipment

componernt, linked between platforms

As 1996 Means, Playfield Equipment

parafiel bars, 10" long

As per 1996 Means, Playfield Equipment

shide, stainless stwel bed, 12 long, &' high

As per 1996 Means, Playfield Equipment

swings, 8" high, plain sests, 4 seats

As per 1996 Means, Playfield Equipment

pea gravel base (1' thick)

As 1996 Means, Trees/Plants/Ground Cover

railroad Ses (6™x8") around perimeter|

As per 1996 Means, Curbs

TENNIS COURTS

tannis court compiete (w/ fence and asphaltic conc.)
BASKETBALL COURT
backsiops. sieel, single pole

asphaitic concrets pavement, binder coanse, 3° thick
pavemnent base (prepere and roll sub-base)

Analytical for Volatile Organic Compounds (soils)

As 1996 Means, Athletic Pave/Surfacing

As per 1996 Means, Playfeld Equipment

As per 1996 Means, Walk/Rd/Parking Paving

As 1996 Means, Walk/Rd/Parking P

Based on 1968 sample analysis costs from Midwest laboratories; samples collected on a gnid of 1
sampie/250cy; 1 sampling grid per month (including QA/QC samples)

shipping snd handiing| Costs associsted with transporting samples from site to laboratory twice per month




TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
& FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVENVAIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

COST SUMMARY
ItomTDoscripﬁon " Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
General $167,000
Leachate Monitoring Wells $120,000
VRS/Catalytic Oxidation System $976,000
Air Sparging $694,000
SUBTOTAL CONSTRUCTION COSTS " $1,982,000
Bid Contingency (15%) $297,000
; Scope Contingency (20%) $396,000
Engineering and Design (15%) $297,000
Oversight/Health and Safety (5%) $99,000
TOTAL CAPITAL COSTS $3,071,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $24,000
VRS Regular Maintenance/Electrical $63,000
Leachate Sampling and Analysis (per event) $28,000
Catalytic Oxidation Maintenance $109,000
Regular System Maintenance/Electrical $96,000
TOTAL ANNUAL COSTS $320,000
REPLACEMENT COSTS
Leachate Monitoring Wells (every 15 years) $29,000
Equipment Replacement (e.g., motors, blowers) -
every 15 years $30,000
TOTAL REPLACEMENT COSTS @ $59,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) © $3,071,000
— Present Worth Annual O&M Costs ¥ $2,051,000
Leachate Sampling
Quarterly Sampling - years 1 and 2 $207,000
Semi-annual Sampling - years 3 through 10 $295,000
s Present Worth Replacement Costs ® $0
. TOTAL PRESENT WORTH $5,624,000

(1) Capital costs for construction items do nol include oversight fees, which are accounted for
separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given altemnative.
{(4) Present worth of annual O&M costs is based on a 7% discount rate over 10 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and no replacement
Scs-Te.xis of leachate monitoring wells and system equipment. Page 10f3



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7

ALTERNATIVE SCL-TE: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA / MONITORING /
GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

DETAILED COST ESTIMATE

Unit

No. Units

Unit Cost

Construction/
Cll Cost Costs

Annual O&M
Costs

Start-up &
Baseline
Costs

conatruction trader (rentel and delivery) mo 3
mobdization s 1 $1,000 $1.000
demobiization 1s 1 $1,000 $1.000
decon fecilties o8 1 $1,000 $1,000
heelh and ssfety equipment mo 3 $2,000 $6,000 $24,000
slectricel power service conneclion Is 1 $5.000 $5,000
eluctricel power service supply mo 3 $400 $1,200
water supply mo 3 $200 $600
Piot Scele Sudy s [] $150,000 $60,000 $40,000 $50,000
Leschets - ving well ond mede well 5 $8,000 $30,000
Purformance Mankioring wel inetelletion end materisls | well 15 $6.000 $90,000
lsbor]  hours 40 $60 $2,400
vehicle day 2 $60 $120
oquapment s 1 $600 $600
& s 1 $1,000 $500
Leachele lsborakry analysis|  each 20 $230 $4,600
quarterly eports|  each 4 $5.000 $20,000
VRS well insfalietion ea. 18 $6.000 $96,000
VRS main system is 2 $50.000 $100,000 $20,000 $20,000 $25,000
VRS control paneis Is 2 $10.000 $20,000 $1,000 $4,000
6° carbon steel piging [ 3000 $57 $171,000 $5.000
& ceron siwel piging ft 500 $32 $16.000 $3.200
for piging p ft 3500 $4.41 $15,435
electrical power requirements (10 HP) yr. 1 $20.000 $20,000
VRS treatment bullding of 1200 $180 $216,000 included
airAvater separaior tank is 2 $10,000 $20,000 $4,000

airfwaler seperstor tank - condensale dispossl E 260 $25 $8,500
Cataiytic Oxidation Uink $278,000 | $276,000 inchuded $10,000

Sce-Tods

[ ] %
Natursl Gas s 1 $43,800 $43,500
Catalyst Replecement ) 3 $38,400 $11,520
Sampiing e 8 35,500 $44,000
AS wel o 57 $6.000 $342,000
AS mein syatem s 1 $100,000 $100,000 $20,000 $20,000 $25,000
AS control panels s 1 $3,000 $3,000 $1.500 $600
6° carbon atee! piging [ 3000 $57 $171,000 $34,200
£ certon stesl piping [ 500 $32 $16,000 $3,200
for piping ph [ 3500 $4.41 $15,435
gel 520 $25 $13.000
alectnical power requirements (25 HP) yoar 1 $25,000 $25.000
AS bulkding [Costs for AS buliding & with comesponding VRS
air/water sepersior tank | Costs for tank inch with ding VRS
Myic oxidetion fre. Costs lor cataly ded with ding VRS
Page20f3



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCL-7E: SOIL VAPOR EXTRACTION (SVE)AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA /
MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

lagel

construction trader (rental and delivery)

mobiization

demodiizetion

decon facilties

heakth and sslely squipment | Alowance based on COM equipment rates

electrical power service connection
electrical power service supply | Based on expected electrical costs per month for this altemative

waler supply | Based on expected use per month for this sliemative (e.g.. decon, personnel use)

COMMENTS

Coet based on CDM experience

50’'x 12 construction tralier - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means
Heavy equipment and trallers, per vendor estimate

Allowance for trailer and squipment demobilization

Based on level of personal and vehicle decontamination anticipated for this atemative

Based on COM experience

Leschate monioring wel insteliesion and meterisis | Cost based on COM experience in monitoring well instaliation

Performance moniloring well inelaliaion and melerials | Cost based on COM in

VRS mein system
VRS control panels
&° carbon steel pipe
4° carbon steel pipe
lon for piping ph (4 foot depth)
electrical power requiremsents (10 HP)
VRS treatment buiiding

Natursl Ges
Catalyst Replecement
Sampling

AS wel instaliation
AS main system
AS control panels

§° carbon steel piping
4° cordon steel piping

slectrical power requirements (25 HP)
AS treatment building

siwaler separaior tank

catalytic axidetion trestment

lsbor|Based on 10 hour work day at the average COM labor rate of $80 for oversite personnel
vehicle |Based on $300/week renial fes for a fleld vehicie
squipment | Based on COM equipment rental rates
miscekaneous | incidental expensas (minor repairs, replacement of equipment, local purchases, eic)

leachate isborsiory snalysis | samples.

VRS well installefion

excavabon for piping placement | 12" wide trench and backfill, 48" deep as per 2000 Means
condensaie dispossl

Based on average cost iIncused for VOC anelysis; One duplicate and one blank will be collected per 10

Cost associsied with instalistion of SVE wells. Based on COM experience.

Vendor: includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separstor, condensate
transfer pump, high condens. level alam, vac. relief valve, vac. gsuges, skid mounting, interconnecting piping}
and a manual molor start switch
Vendor estimate - NEEP (May 1998)
raaudoncouw

|Based on COM experience

[12° wide trench and backfil, 48" deep as per 2000 Means

Based on 3-phase power, working 24 hrs/day, $0.00&KW-hy

Basic prefabricated building on concrele pad. Based on COM experience.

Vendor estimate - Globel Technologies, inc (May 2000)

Vendor estimate - Gicbal Technologies. Inc (May 2000) _
Vendor estimete - Giobal Technologies, inc (May 2000)
Based on COM

Cost associsted with instalistion of AS wells. Based on CDM experience.

Vendor: includes blower, exp motor, inline silencer, pressure relief valve, unitized base, pressure gauge and
a manusl motor starting swilch.

Vendor estimste

Based on CDM sxperience

Based on CDM experience

Based on CDM experience
Based on 3-phase power, working 24 hra/day, $0.09/kW-hr

thmmmm_mmﬁ
Costs for airiwater separator tank inckided with comesponding VRS

Scs-7e.xds
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TABLE 7-10
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 9/10
ALTERNATIVE SCS-9/10A: NO-ACTION "
COST SUMMARY
item/Description Tota! Cost
CAPITAL COSTS
TOTAL CAPITAL COSTS $0
ANNUAL OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL COSTS $0
REPLACEMENT COSTS
TOTAL REPLACEMENT COSTS $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from abcve) 30
Present Worth Annual O&M Costs 30
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 9/10 soils is a true "no-action” - no additional measures,
which incur cost, will be taken for this alternative.



TABLE 7-9
ALTERNATIVE SCS-9/10A: NO-ACTION Y

DETAILED COST ESTIMATE
Construction/ Start-up &
Instaliation Annual O&M Baseline
COST COMPONENT Unit No. Units Unit Cost| Capital Cost Costs Costs Costs
NONE I NA | NA | NA N/A | N/A | N/A )| N/A

(1) The No Action alternative for Area 9/10 soils is a true "no-action” - no additional measures, which incur cost, will be taken for this altemative.




TABLE 7-9

ALTERNATIVE SCS-9/10A: NO-ACTION "
DETAILED COST ESTIMATE - COMMENTS

Ty —

COST COMPONENT COMMENTS

NONE oA

(1) The No Action alternative for Area 9/10 soils is a true "no-action” - no additional measures, which incur cost, will be taken for this atemative.



TABLE 7-11
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 9/10
ALTERNATIVE SCS-9/10B: LIMITED ACTION - DEED RESTRICTIONS
COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS

Deed Restrictions (land use) $25,000
SUBTOTAL CONSTRUCTION COSTS " $25,000
Bid and Scope Contingency (10%) $2,500
TOTAL CAPITAL COSTS $28,000

ANNUAL OPERATING AND MAINTENANCE COSTS

None
TOTAL ANNUAL COSTS $0
REPLACEMENT COSTS
None
TOTAL REPLACEMENT COSTS @ $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ® $28,000
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



TABLE 7-10
LTERNATIVE SCS-9/10B: LIMITED ACTION - DEED RESTRICTIONS
DETAILED COST ESTIMATE

- Construction/ Startup &
Installation Annual O&M Baseline
Costs

CUV NG ey T

- COST COMPONENT No. Units Unit Cost| Capital Cost __ Costs Costs




TABLE 7-10
ALTERNATIVE SCS-9/108: LIMITED ACTION - DEED RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

I ———

COMMENTS




———

TABLE 7-12
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 9/10
ALTERNATIVE SCS-9/10C: SOIL VAPOR EXTRACTION (SVE)
COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS
General $3,000
Soil Vapor Extraction (w/ emission controls) $158,000
SUBTOTAL CONSTRUCTION cOSTS " $161,000
Bid Contingency (10%) $16,000
Scope Contingency (10%) $16,000
Engineering and Design (156%) $24,000
Oversight/Health and Safety (5%) $8,000
TOTAL CAPITAL COSTS $225,000
ANNUAL OPERATING AND MAINTENANCE COSTS
General $18,000
Regular System Maintenance/Electrical $164,000
Post Treatment Sampling $147,000
TOTAL ANNUAL COSTS $329,000
REPLACEMENT COSTS
None
TOTAL REPLACEMENT COSTS ¥ $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) © $225,000
Present Worth Annual O&M Costs $4,083,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $4,308,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



L.

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 9/10
ALTERNATIVE SCS-9/10C: SOIL VAPOR EXTRACTION (SVE)
DETAILED COST ESTIMATE

COST COMPONENT

Unit

No. Units Unit Cost

Caj

ital Cost

LSO
AN

Construction/
Instaliation Annual O&M
Costs Costs
o Lkt

Start-up &
Baseline
Costs

e

constructon trader (rental and delivery) 1 $3,300 $3.300
mobikzation Is 1 $1,000 $1,000
dermobiitzation 1s 1 $1,000 $1,000
decon facilites ea 1 $1,000 $1,000
health and safety equip yr 1 $9.000 $9,000
slectrical power servics supply yr 1 $3,600 $3.600
water supply 1 $2,400 $2,400
SVE wel instailation ea 4 $6,000 $24,000
SVE main system unit 1 $18,000 $18,000 $6,000 $10,000
SVE control p unit 1 $3.000 $3.000 $1,500 $500
6" carbon seel piping ft 720 $57 $41,040
4" carbon steel piping ft 50 $32 $1,600
sxcavation for piping plecement| f 770 $0.67 $516
| power requ (25 HP) ls 1 $25,000 $25,000
SVE trestment bullding sf 500 $100 $50.000 included
sirfwater separstor tank Is 1 $5,000 $5.000 $500
d carbon Is 1 $7.500 $7,500 $1,000
sctivated carbon rechargs (1,600 Ib recharge) year 30 $1,640 $49,200
sciivated carbon dispossl]  year 30 $2,190 $65,700
Sampiing oa 8 $1,500 $12.000
Test Kits/ Fiskd Screening (per year)| samples 4 $300 $10.200
Laborstory Analysis (VOCs, N, P) (per yeer)| samples 672 $200 $134,400
shipping and handiing (per yesr)|  shipmt 24 $100 $2,400

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented

as annual O&M costs



SOUTHEAST

ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 9/10

ALTERNATIVE SCS-9/10C: SOIit. VAPOR EXTRACTION (SVE)

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

construction Yailer (rental and deltvery)
mobiitzation

———

COMMENTS

50'x 12 construction trailer - $1.65/mi delivery fee (100mi) - rental ak

par 1998 M

|Hoavy equipment and trallers, per vendor estimate

decon facilites
health and safety equipment

Alk for trailer and equipment demobilization

Based on level of personal and vehicie decontamination anticipated for this atemative

siectrical power servics supply
waler spply

SVE well installation

Allowance based on COM equipment rates

|Based on expecied electrical costs per month for this altemative

Based on use per month for this altemative (e.g., decon, nel use
Cost associated with installation of SVE wells. Based on COM experience.

SVE main system|

SVE control panels

Vendor. includes biower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. refief valve, vac. gauges, skid mnting,
interconnecting piping and 2 manual motor start switch

Vendor estimate - NEEP (May 1998)

6° carbon swel piping

basad on COM expenence

4" carbon siwel piping
excavation for piping placement

based on COM experience

12" wide trench and backfill, 36" deep as per 1996 Means

power requirements (25 HP)

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

SVE westment buikiing

Basic prefabricated building on concrete pad. Based on COM expernence.

Sriweler separstor tank

Based on COM expenience

activeled carbon emissions treatment

activeted carton recharge {1,600 Ib unit)

Based on sstimate from Carbtrol (6/88) for @ G-7 Absorber carbon unit w/ 1600 Ibs of vapor phase

Iacﬁvatedcarbonmbrzooomnows.

Based on carbon use of 3 lb/day and 365 days/yr, rate of $1.50/b carbon recharge

ectivated carbon disposal]

Based on carbon used per 365 day/year, disposal at a rate of $2.00 per Ib carbon disposed

Sampling

Test Kits/ Field Scresning (per year)

Based on COM experie

BasedonCDMwmatcosts--Smploslestkit; sampiles
collected on s grid of 1 sample/250 cy contam. mat’, 1 sampling grid per 2 weeks

Laborstory Analysis (VOCs, N, P) (per year)|

Based on 1998 sample analysis costs from Midwest laboratories; sampies collected on a grid of 1
sample/250cy contam. material, 1 sampling grid per month (including QA/QC samples)

shipping and handling (per year)

Costs associated with transporting samples from site to laboratory twice per month
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TABLE 7-13
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 11
ALTERNATIVE SCS-11A: NO-ACTION !
COST SUMMARY
item/Description Total Cost
CAPITAL COSTS
TOTAL CAPITAL COSTS $0
ANNUAL OPERATING AND MAINTENANCE COSTS
TOTAL ANNUAL COSTS $0
REPLACEMENT COSTS
TOTAL REPLACEMENT COSTS $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) $0
Present Worth Annual O&M Costs $0
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $0

(1) The No Action alternative for Area 11 soils is a true "no-action” - no additional measures,
which incur cost, will be taken for this alternative.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11

ALTERNATIVE SCS-11A: NO-ACTION "
DETAILED COST ESTIMATE

Construction/ Start-up &

Installation Annual O&M  Baseline
COST COMPONENT Unit No. Unlts Unlit Cost| Capltal Cost Costs Costs Costs
NONE [ NA T NA T NA N/A | NA ] N/A | N/A

(1) The No Action altemnative for Area 11 soils is a true "no-action” - no additional measures, which incur cost. will be taken for th:s altemative




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11

ALTERNATIVE SCS-11A: NO-ACTION I
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

NONE TNA

(1) The No Action alternative for Area 11 soils :s a true "no-action” - no additional measures. which incur cost. will be taken for this altemative




TABLE 7-14
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11B: LIMITED ACTION - DEED RESTRICTIONS

COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS
Deed Restrictions (land use) $25,000
SUBTOTAL CONSTRUCTION COSTS ! $25,000
Bid and Scope Contingency (10%) $2,500
TOTAL CAPITAL COSTS $28,000

ANNUAL OPERATING AND MAINTENANCE COSTS

None
TOTAL ANNUAL COSTS $0
REPLACEMENT COSTS
None
TOTAL REPLACEMENT COSTS $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) $28,000
Present Worth Annual O&M Costs ¥ $0
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $28,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11B: LIMITED ACTION - DEED RESTRICTIONS
DETAILED COST ESTIMATE

Construction/ Start-up &
Installation Annual O&M Baseline
COST COMPONENT Unit No. Units Unit Cost| Capital Cost

S




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11B: LIMITED ACTION - DEED RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

Dead Rastrickiorsdiand {isa) RO i e [ it o Lo
Based on COM experience




TABLE 7-15

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FEASIBILITY STUDY

—~

SOURCE AREA 11

ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS
General $3,000
Soil Vapor Extraction (with emission controls) $242,000
Catalytic Oxidation System $143,500
SUBTOTAL CONSTRUCTION COSTS " $388,500
Bid Contingency (10%) $39,000
Scope Contingency (10%) $39,000
Engineering and Design (15%) $58,000
Oversight/Health and Safety (5%) $19,000
TOTAL CAPITAL COSTS $543,500
ANNUAL OPERATING AND MAINTENANCE COSTS
General $18,000
Regular System Maintenance/Electrical $36,000
Catalytic Oxidation System Maintenance $68,880
Post Treatment Sampling $90,000
TOTAL ANNUAL COSTS $212,880
REPLACEMENT COSTS
TOTAL REPLACEMENT COSTS @ $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) © $543,500
Present Worth Annual O&M Costs $2.642,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $3,185,500

(1) Capitat costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

Note: SVE present worth costs are based on 30 year operation.

Scs-11c.xis



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION
DETAILED COST ESTIMATE

Construction/ Start-up &
Installation Annual O&M Baseline
COST COMPONENT Unit No. Units Unit Cost | Capital Cost Costs Costs Costs
construchon traier (rental and deirvery) yr 1 $3.300 $3.300
modiizabon is 1 $1,000 $1.000
demobilizabon 1s 1 $1,000 $1.000
decon faciities ea 1 $1,000 $1,000
hesith and safety equipment yr 1 $9,000 $9.000
eloctrical power servce supply yr 1 $3,600 $3.600
water supply r 1 $2,400 $2.400
SVE wed i n ea S $6.000 $30.000
SVE main system unit 1 $18.000 $18.000 $6.000 $10,000
SVE control panels unit 1 $3,000 $3,000 $1,500 $500
6° carbon steel piping ft 535 $57 $30,495
4° carbon steel piping ft 100 $32 $3,200
excavabon for piping plscement ft 635 $0.67 $425
electncal power requirements (25 HP) Is 1 $25.000 $25,000
SVE treatment building sf 800 $180 $144 000 included
airiwaler separstor tank Is 1 $5,000 $5,000 $500
Catatytic Oxication Unit is 1 $143,500 $143,500 included $10.000
Naturel Gas is 1 $12,000 $12,000
Catalyst Replscement ea 9 $9,600 $2,880
Sampling ea 8 $5,500 $44 000
30
Test Kits/ Field Screening (per yeer)| samples 33 $300 $9,900
Lavoratory Anstysis (VOCs, N, P) (per yesry| samples 390 $200 $78,000
shipping and handling (per year)|  shipmt 24 $100 $2,400

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs ara prasented
as annual O&M costs

Scs-1icxis



o

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

construction trawer (renial and delivery)
Mobikz sbON

Cemodiiz 8bon

decon facivbes

health and safely equipment
electncal power service supply

water Supply

SVE wel instaliation
SVE maun system

SVE control panels

6" carbon steel piping

4° carbon steel piping

excavabon for piping placement
slecincal power requirements (40 HF)
SVE treatment buiding

sirwalter saparator tank

on b et P

Catalytic Oxisation Unit
Naturel Gas

Catalyst Replacement
Sampling

Test Kits/ Fieid Screeming (per ysar)

Laboratory Analysis (VOCS, N, P) (per year)
shipping and handling (per yoar)

COMMENTS

50'x12’ construction trailer - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means

Heavy equipment and trailers, per vendor estimats

Aliowance for trailer and equipment demobxlization

Based on level of personal and vehicle decontamination anticipated for this altemative
Allowance based on CDM equipment rates

Based on expected electrical costs per month for this attemative

Based on use per month for this attemative (e.g., decon, nnei use

Cost associated with installation of SVE wells. Based on CDM expernence.

Vendor. includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac_ gauges, skid mnting
interconnecting piping and a manual motor start switch

Vendor estimate - NEEP (May 1998)

basad on CDM experience

based on CDM experience

12" wide trench and backfil, 36" deep as per 1996 Maans

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

Basic prefabncated building on concrete pad. Based on CDM experence.

Based on COM experience

Based on vendor sstimates

Vendor estimate - Global Technologies, Inc. (May 2000)

Vendor estimate - Global Technologies, Inc. (May 2000)

Vendor estimate - Global Technologies, Inc. (May 2000)

Based on CDM expernence

Based on COM experience and average test kit costs - ~25 samples per test kit; samples
collected on a grid of 1 sample/250 cy contam. mat1, 1 sampling grid per 2 weeks

Based on 1998 sample analysis costs from Midwest laboratones; samples collected on a grid of 1
sample/250cy contam. material;, 1 sampling gnd per month (including QA/QC samples)

Costs associated with transporting samples from site to laboratory twice per month

Scs-11c.xis




TABLE 7-16

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 4 - LEACHATE
ALTERNATIVE SCL4A: NO ACTION / LEACHATE MONITORING/ RESTRICTIONS
ON GROUNDWATER USAGE/ NATURAL ATTENUATION

COST SUMMARY
item/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
Leachate Monitoring Wells $18,000
SUBTOTAL CONSTRUCTION COSTS $43,000
Bid and Scope Contingency (20%) $9,000
Oversight/Health and Safety (5%) $2,000
TOTAL CAPITAL cOSTS " $54,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) $7,000

TOTAL ANNUAL COSTS $7,000

REPLACEMENT COSTS @

Monitoring Well Replacement (every 15 years) $29,000
TOTAL REPLACEMENT COSTS $29,000
PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $54,000

Present Worth Annual O&M Costs ¢!

Leachate Sampling

Quarterty Sampling - years 1 and 2 $52,000
Semi-annual Sampling - years 3 through 30 $149,000
Present Worth Replacement Costs $14,000
TOTAL PRESENT WORTH $269,000

(1) Capital costs for construction kems do not include oversight fees.

(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

{4) The "Present Worth Annual O&M Cost” line item includes all annual costs except for costs per
sampling and analysis event. Costs incurred for sampling and analysis are broken down per sampling

schedule as listed. Sampling and analysis costs are based on a 7% discount rate over a 30 year projection

(Based on RCRA Closure Guidelines).
(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring wells replacement every 15 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 4 - LEACHATE

ALTERNATIVE SCL4A: NO ACTION / LEACHATE MONITORING/ RESTRICTIONS ON GROUNDWATER USAGE/ NATURAL ATTENUATION
DETARED COST ESTIMATE

COST COMPONENT

Y ™ S Y N 7 Y A N S

'
'

hours $60
day $60
s $600
Is $1,000
lsachels lboratory snslysis|  each $380 $3,040
|

 The monitoring schedule cver 30 years was sssumed as:
Years 1,2 = quarterty sampling: Years 3 twough 30= semi-annual sampling (Based on RCRA Closurs Guidelines)
These costs are incorporaied in each altemaelive’s coat summary under "Annusl Operation and Maintenancs.”



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 4 - LEACHATE
ALTERNATIVE SCL4A: NO ACTION / LEACHATE MONITORING/ RESTRICTIONS ON GROUNDWATER USAGE/ NATURAL ATTENUATION
DETAILED COST ESTIMATE - COMMENTS

g ————
COMMENTS

legel fess| Cost based on COM

wel inatalletron and materisis | Cost based on COM expen in monitonng well instaliation

istor | Basad on 10 hour work day st the average CDM labor rate of $60 for oversite personnel

vetwoe | Based on $60/day rental fee for a fisld vehicie

squoment | Based on CDM equipment rental rates

mscedensout | Incidental expenses (Mminar repairs, replacement of equipment, iocal purchases. etc)

on average cost ncurred for VOCTs and bioparameters One duphcate and one biank wili be
leachate isborstory anelyns |Collected per 10 samples




TABLE 7-17

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY
ROCKFORD, ILUINOIS

AREA 4 - LEACHATE
ALTERNATIVE SCL4B: LIMITED ACTION / LEACHATE MONITORING / LEACHATE
COLLECTION AND TREATMENT BY AIR STRIPPING UNIT / OFF-SITE SURFACE
WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
Leachate Containment System $118,000
Leachate Monitoring Wells $18.000
SUBTOTAL CONSTRUCTION COSTS '" $161,000
Bid Contingency (15%) $24,000
Scope Contingency (20%) $32,000
Engineering and Design (15%) $24,000
Oversight/Health and Safety (5%) . $8.000
TOTAL CAPITAL COSTS $249,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $7.000

Leachate Containment System Sampling and

Analysis (per event) $4,000

Leachate Sampling and Analysis (per event) B $5.000
TOTAL ANNUAL COSTS $16,000

REPLACEMENT COSTS ¥

Leachaie Containment System (every 15 years) $78,000
Monitoring Well Replacement (every 15 years) = $29.000
TOTAL REPLACEMENT COSTS $107,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) ® $249 000
Present Worth Annual O&M Costs $87,000

Leachate Containment System
Quarterty Sampling - years 1 through 30 $200,000

Leachate Monitoring Wells

Quarterty Sampling - years 1 and 2 $37,000
Semi-annual Sampling - years 3 through 30 $106,000
Presant Worth Replacement Costs © B $53.000
TOTAL PRESENT WORTH $732,000

(1) Capltal costs for construction Rems do not include oversight fees.

{2) Repiacement costs include construction and oversight capltal costs.

(3) Capltai costs represent the present worth of the given atemative.

(4) The "Present Worth Anrwal O&M Cost” lina tem includes all annug! costs except for cosis per
sampling snd analysis event. Costs incurmed for sampling and analysis are broken down per sampling
schedule as listed. Sampling and analysis costs are based on 8 7% discount rate over 8
30 year projection (Based on RCRA Ciosure Guidelines).

(5) Present worth of replacement costs is based on a 7% annual discount rats and replacement of
monitoring wells repiacement and lsachate collection system (including

extraction weils, piping, pumps, and ar stnpping unit) every 15 years.
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE
ALTERNATIVE SCL4B: LIMITED ACTION/ LEACHATE MONITORING / LEACHATE COLLECTION AND TREATM

ENT BY AIR STRIPPING

UNIT / OFF-SITE SURFACE WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE
Construction/ Start-up &
installaion  Annual O&M  Baseline
COST COMPONENT Unit No. Units Untt Cost | Capltal Cost Costs Costs Costs
Lege/ Fees is 1 $25.000 $25.000
modek 2 8boNAdemobitz 8ton Is 1 $9,000 $9,000
troatment buikdng| PP 400 $100 $40.000
electncal supply Is 1 $5,000 $5000
axirachon wedl instailabon well 4 $5.800 $23,200
pump matenais and instaiabon|  pump 8 $1,180 $7.080 $600 $2,000
4" s carbon steol header pipe feet 20 $32 $640
67 ha Carbon steel header to air Stripper pipe feet 150 $57 $8.550
& stripping tre " unit and Is 1 $15,500 $15,500 $3.000 $5,000
6° carbon steed air stripping und dhscharge pipe feet 200 $25 $5,000
3]
wall installaton and matensls well 4 $4,500 $18,000

isbor| hours 10 $60 3600

vehicle day 1 $60 $60

equipment Is 1 $6800 $600

miscellaneous Is 1 $1.000 $500

leachate treatment system (aboratory analysis each 2

oy ST i i t
Hoel samoliod svand : ;

LD

I
-t

LJeontoring Wl Sambunt aind /

labor{ hours 40 $60
vehicie day 2 $60 $120
oequipment Is 1 $600 $600
miscadlaneous Is 1 $1.000 $500
leachate iaboratory anslysis|  each 8 $130 $1.040

KT AN Sl PR T A IO Y Ty PR T R

® The monstonng schedule over 30 years was assumed as
Years 1.2 = quarierly sampiing Years 3 through 30= sems-annual samping (Based on RCRA Ciosure Guidelines)
Thase costs are incorporated in sach sitemative's cost summary under “Annual Operation and Masnienance ™



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

AREA 4 - LEACHATE

ALTERNATIVE SCL4B: LIMITED ACTION/ LEACHATE MONITORING ! LEACHATE COLLECTION AND TREATMENT BY AIR STRIPPING UNIT / OFF.-
SITE SURFACE WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE - COMMENTS

COMMENTS
ogal tees| Cost based on CDM expenence
mobiz abon/demobiizston for sl Cost based on CDM experience
troatment buikding Based on a 20 foot x 20 foot building - cost based on Means Building Construction Cost Data

electncs/ supply

Based on COM experience

extrachon wek instafisbon

4" dameter, stainiess steel construction, 35 foot depth with 10 foot screen - cost based on CDM
experience of aversge extraction well instalistion costs.

pump instakabon

1 pump per weil (2 spare) @ 1 2 to 7 gpm flow with/controi box each pump - costs based on Apni 1998
Grundfos cost estimata

47 a8 wed connected to man pipe

4" diameter carbon steel pipe, 10 foot inkages from sach of the 4 wells (o treatment unit (with 15%
contingency) - cost based on COM experience

£ dia. ppe connected o ar snpoing und

4" diametsr carbon steel pipe, header pipe (with 15% contingency) for connection between sach wel and
leachate treatment unk - cost based on CDM experience

&r stnpping trestment urt

Shallow Tray air stripper model 1321 with options - cost based on April 1998 North East Environmental
Products, Inc. cost estimate

6" diameter carbon steel pipe, 10 foot linkages from treatment unit to off-site surtace water discharge (with

leachate discharpe pipe

wad instakation and metenais

15% contin: ) - cost based on COM experience

Cost based on CDM experience in monit well installation

Based on 10 hour work day at the average COM labor rate of $60 for oversite personnei

Based on $60/day rental fee for a fieid vehicle

Based on COM equipment rental rates

{ncidental expenses (Mminor repairs, replacement of equipment, local purchases, etc)

{abor

Based on average cost incurmed for priority poliutants analysis; One duplicate and one blank will be
or 10 samples.

coflected

Based on 10 hour work day st the average COM labor rate of $60 for oversite personne!

vehcle

Based on $60/day rental fee for a fieid vehicle

squipment

Based on COM equipment rental rates

mscelianeous

incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

lsachate laboratory analysis

Based on average cost incurred for VOCSs; One duplicate and one blank will be collected per 10 samples




TABLE 7-18 .
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

AREA 4 - LEACHATE
ALTERNATIVE SCL4C: AIR SPARGING ALONG GMZ BOUNDARY/ LEACHATE MONITORING /
GROUNDWATER USE RESTRICTIONS

COST SUMMARY
jtem/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
General $1,038,000
VRS $180,000
Alr Sparging $62,000
Leachate Monitoring Wells $9,000
SUBTOTAL CONSTRUCTION COSTS (" $1,314,000
Bid Contingency (10%) $197,000
Scope Contingency (20%) $263,000
Engineering and Design (15%) $197,000
Oversight/Health and Safety (5%) $66.,000
TOTAL CAPITAL COSTS $2,037,000

ANNUAL OPERATING AND MAINTENANCE COSTS

VRS Maintenance/Electrical $26,000
Leachate Sampling and Analysis (per sample event) $5.000
Alr Sparging System Maintenance/Electrical $26,000
TOTAL ANNUAL COSTS $57,000
REPLACEMENT COSTS
Leachate Monitoring Wells (every 15 years) $29,000
Equipment Replacement (e.g., motors, blowers) -
every 15 years $10,000
TOTAL REPLACEMENT COSTS ? $39,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) © $2,037,000
Present Worth Annual O&M Costs ¢ $323,000
Quarterly Sampling - years 1 and 2 $37.,000
Semi-annual Sampling - years 3 through 30 $106,000
Present Worth Replacement Costs ® $19,000
TOTAL PRESENT WORTH $2,522,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

{2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the presant worth of the given altemative.

(4) The “Present Worth Annual O&M Cost" line item includes all annual costs except for costs per
sampling and anatysis event. Costs incurred for sampling and analysis are broken down per sampling
schedule as listed. Sampling and analysis costs are based on a 7% discount rale over a
30 year projection (Based on RCRA Closure Guidelines).

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
system equipment and monitoring welis every 15 years (twice over 30 year projection).
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE
ALTERNATIVE SCL-4C: AIR SPARGING ALONG GMZ BOUNDARY/ LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

[
Is
]
ft
ft
ft
elactrical power requirements (10 HP) yr. 1 $10,000 $10,000
VRS trestment bulding st 400 $100 $40,000 included
sicwaler sepevelor tank Is 1 $5,000 $5,000 $1,000
catalylic oxidaion of emission is 1 $80,000 $80,000 included $4,000
AS well instafietion e 8 $8,000 $36,000
AS main system is 1 $4,000 $1,000 $1,000
AS control peneis is 1 $3,000 $1.000 $500
6° corbon steel piging ft 120 $57 $6.840
4° corbon sisel piping | ft 310 $32 $9,920
excavesion for piping plecement ft 430 $0.67 $288
electrical power requirements (15 HP) year 1 $15,000 - _ $15,000
AS beaiment bulling | Costs for AS treatment buikding included with corresponding VRS
aiivatar saperstor tenk | Costs for siriwater separator tank included with corresponding VRS
catalyic aidizecthermal beetment | Costs for thermsl air trestment included with coresponding VRS
air colecion and seeiment | Cost for callection and trestment included with VRS
fsbor] hours 40 $60 $2,400
vehicie day 2 $60 $120
equipment Is 1 $600 $600
miscelaneous is 1 $1,000 $500
ilsachale isboralory snelysis}  each 8 $130 $1,040




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

AREA 4 - LEACHATE

ALTERNATIVE SCL-4C: AIR SPARGING ALONG GMZ BOUNDARY/ LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

| ST il inchwratadl Isa RastrictionsH

COMMENTS

H
.-

| egewes|Costbasedon CDM expenence |

CONSINUCHON travier (rentai and Jokvery)

Einuy T

50'x12 cons traer - S‘\.S/mn drvery fee (1 Omn - ren!a alowanr

19 eans

mobiiz abon

Heavy equipment and trailers, per vendor estimate

demObe 1 8don

Allowance for trailer and equipment demobxiization

decon facities

Based on level of personal and vehicle decontamination anticipated for this atemative

health and safety squipment

Allowance based on CDM equipment rates

SIOCINCA! DOWST 58rVICE SUDOy

Based on expected electrical costs per month for this aternative

waler supply

[CASERAE RS ATAN O AN AT
weal installation and matenals
R R e U TR DI TU E

VRS wall instaliation

Based on expected use per month for this altemative (e g., decon, personnel use)

Cost based on CDM experience in monitonng well installation

Cost associated with instaflation of SVE wells. Based on COM experience

VRS main system

Vendor: includes blower, exp motor, iniine air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. levei alarm, vac. relief valve. vac gauges, sk«d mnting,
interconnecting piping and a manual motor start switch

VRS control panels

Vendor estimate - NEEP (May 1998)

€7 carbon stesl pipe

based on CDM expenence

4” carbon steel pipe

based on COM experience

excavaton for piping placement (5 foot depth)

12" wide trench and backfill, 36" deep as per 1996 Means

elecincal power requinsments (10 HP)

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

VRS treatment building

Basic prefabricated building on concrete pad. Basad on COM expernencs

ariwater separator tank

Based on CDM experience

catalysc oxidizerfhemmal treatment

AS wedl instaliston

Based on COM expenence

Cost associated with installation of AS wells. Based on CDM expenence

AS main System

Vendor: includes blower, exp motor, inkne silencer, pressure relief valve. unitized base, pressure
gauge and a manual motor starting switch.

AS control paneis

Vendor estimate

67 carbon steel piping

Based on COM experience

4° carbon stee! piping

Based on COM experience

excavabon for piping placemeat

12" wide trench and backfill, 36" deep as per 1996 Means

slectrical power requirements (15 HP}

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

AS treatment budding

Costs for AS treatment building included with comesponding VRS

airiwater separstor tank

Costs for air/water separator tank included with corresponding VRS

catalytic oxsdizenthermal trestment

Costs for thermal air treatment included with corresponding VRS

air collection and trestment

labor

Cost for collection and treatment of air included with cormesponding VRS

Based on 10 hour work day at the average CDM labor rate of $60 for oversite personnel

vehicle

Based on $60/day rental fee for a field vehicle

equipment

Based on CDM equipment rentat rates

miscellaneous

Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

jeachele laboratory analysis

ased on average cost incurred for volalile organic compound analysis, One duplicate and one
blank will be collected per 10 samples.




TABLE 7-19

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY
ROCKFORD, ILLINO!S

AREA 4 - LEACHATE
ALTERNATIVE SCL-4D: REACTIVE BARRIER WALL / LEACHATE MONITORING /
GROUNDWATER USE RESTRICTIONS

COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
Reactive Barrier Wall $3,580,000
Leachate Monitoring Wells . $45,000
SUBTOTAL CONSTRUCTION COSTS $3,650,000
Bid Contingency (15%) $548,000
Scope Contingency (20%) $730,000
Engineering and Design (15%) $548,000
Oversight/Health and Safety (5%) L $183,000
TOTAL CAPITAL COSTS $5,659,000

ANNUAL OPERATING AND MAINTENANCE COSTS
Leachate Sampling and Analysis (per event) _ $7.000

TOTAL ANNUAL COSTS $7,000

REPLACEMENT COSTS

Iron Rejuvenation $25,000
Monitoring Well Replacement (every 15 years) o $58,000
TOTAL REPLACEMENT COSTS $83,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $5,659,000

Present Worth Annual O&M Costs @
Quarterly Sampling - years 1 and 2 $52.000
Semi-annual Sampling - years 3 through 30 $149,000
Present Worth Replacement Costs & L $51,000
TOTAL PRESENT WORTH $5,911,000

(1) Replacement costs include construction and oversight capital costs.
(2) Capital costs represent the present worth of the given altemnative.
(4) The "Present Worth Annuai O&M Cost” line item includes all annual costs except for costs per
sampling and analysis event. Costs incurred for sampling and analysis are broken down per sampling
schedule as listed. Sampling and analysis costs are based on a 7% discount rate over a
30 year projection (Based on RCRA Closure Guidelines).
(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring wells every 15 years and iron rejuvenation every 10 years (three times over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE
ALTERNATIVE SCL-4D: REACTIVE BARRIER WALL / LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS

DETAILED COSY ESTIMATE
Construction/ Start-up &
installation Annval O&M  Baseline
COST COMPONENT Unit  No. Units Unit Cost | Capltal Cost Costs Costs Costs
$25,
logal fees is 1 $25,000 $25.000
840
gale instaliabon 18,000 $150 $2.700.000
o{ & 21.000 $40 $840,000
Jotting well ials and jon| ~ wedl 2 $20,000 $40,000
well installabon snd matenals well 10 $4,500 $45,000
isbor|  hours 60 $60 $3.600
vehicle day 3 $60 $180
equipment Is 1 $600 $600
miscokaneous Is 1 $1.000 $500
leachate laboratory anatysis each 14 $130 $1.820

O AU LI - LB IC Y FY PRI TN

' The monstoring schedule over 30 ysars was assumed as
Years 1.2 = quariedy sampiing. Years 3 through 30= semi-annual sampiing (Based on RCRA Closure Guideiines)
These costs are incorporaied in each sitemative's cost summary under “Annual Operation snd Maintenancs ~




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE
ALTERNATIVE SCL-4D: REACTIVE BARRIER WALL / LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

—
COMMENTS
T T SR T o : - : et

[~ egeikessCostbessdon COMexpeence |

Based on 10 howr work day st the sverage COM Labor rate of $60 for oversdes personne!
veiucis | Based on $300/week rental fee for a field verucie
squipment [Based on COM equipment rental rates
mescedanecus | INCIGENtal expenses (MINOr repars, repiacement of equipment, local purchases, eic)
leachets lsboratory anslys:s [Based on average cosl ncurmed for VOTs. Une dupicale and one blank will be coflecled per 10 samples




TABLE 7-20 5
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

AREA 4 - LEACHATE
ALTERNATIVE SCL4E: AIR SPARGING ALONG GMZ BOUNDARY AND SOURCE AREA /
LEACHATE MONITORING / GROUNDWATER USE RESTRICTIONS

COST SUMMARY
item/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
General $1,038,000
VRS $312,000
Air Sparging $104,000
Leachate Monitoring Wells $9,000
SUBTOTAL CONSTRUCTION COSTS ¥ $1,488,000
Bid Contingency (15%) $223,000
Scope Contingency (20%) $298,000
Engineering and Design (15%) $223,000
Oversight/Health and Safety (5%) $74,000
TOTAL CAPITAL COSTS $2,306,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per sample event) $5,000
VRS Regular System Maintenance/Electrical $26.000
Alr Sparging Regular System Maintenance/Electrical $26.000
TOTAL ANNUAL COSTS $57,000
REPLACEMENT COSTS
Leachate Monitoring Wells (every 15 years) $29,000
Equipment Replacement (e.g., motors, blowers) -
every 15 years $20,000
TOTAL REPLACEMENT COSTS ® $49,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ® $2,306,000
Present Worth Annual O&M Costs ¢ $323,000
Quarterty Sampiing - years 1 and 2 $37,000
Semi-annual Sampling - years 3 through 30 $106,000
Present Worth Replacement Costs ® $24,000
TOTAL PRESENT WORTH $2,798,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately

{2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given atternative.

(4) The "Present Worth Annuai O&M Cost" line ltem includes all annual costs except for costs per
sampling and analysis event. Costs incurred for sampling and analysis are broken down per samplin
schedule as listed. Sampling and analysis costs aré based on a 7% discount rate over a
30 year projection (Based on RCRA Closure Guidelines).

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
system equipment every 15 years (once over 30 year projection) and monitoring wells every 30 year



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE

ALTERNATIVE SCL4E: AIR SPARGING ALONG GMZ BOUNDARY AND SOURCE AREA / LEACHATE MONITORING / GROUNDWATER

USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS
Construction/ Start-up &
instalistion Annual O&M  Baseline
COST COMPONENT Unit No. Units Unit Cost | Caplital Cost Costs Costs Costs
[ ] s 1 $25,000 $25,000
consiruction trader (rental end delivery) mo 360 $275 $99,000
mobiization Is 1 $1,000 $1,000
demobiizetion Is 1 $1,000 $1,000
decon faciilies ) 1 $1,000 $1,000
health snd safely equipment mo 360 $2,000 $720,000
electricel power service supply mo 380 $400 $144,000
waler supply| mo 380 $200 $72,000
well installation and melerisls well 2 $4.600 $8,000
vapor recovery well installstion of. [] $68,000 $36,000
VIPOr rECOVery main system Is 1 $14,000 $14,000 $5,000 $10,000
SVE control penels Is 1 $3,000 $3,000 $1,000 $500
6° ceron sieel piping [ 225 $57 $12,825
4° carton steel piping [] 345 $32 $11,040
excevelion for piping plecement [ 570 $0.67 $382
electrical power requirements (10 HF) yr. 1 $10,000 $10,000
vapor recovery tresiment buliding sf 800 $180 $144,000 included
aic/waler seperaior tank is 1 $5,000 $5.000 $1,000
CatalySic oxidetion of emission Is 1 $80,000 $80,000 included $4,000
AS well instaliaion o8 10 $8,000 $60,000
AS main sysiom [ 1 $4,000 $4,000 $1,000 $1,000
AS control penels Is 1 $3,000 $3,000 $1,000 $500
6° carbon steel piping [] 370 $57 $21,000
_4° corbon sieel piping [} 410 $32 $13,120
excavelion for piping plscement i 780 $0.67 $523
wlactricel power requirerments (15HP)}  yeer 1 $15,000 $15,000
AS treatment bulking | Costs for AS trestment ing included with VRS .
slciweter seperstor tenk | Costs for siriwater tank included with VRS
catelytic axiizesthenme! Seatment | Costs for thermael air tresiment included with
todor| hours 40 $80 $2,400
vehicle dey 2 $00_ 3120
oquipment e 1 $800 __$800
miscellensous [ 1 $1,000 $500
foachele lsboratory analysis] each 3 $130 $1.040




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE
ALTERNATIVE SCLA4E: AIR SPARGING ALLONG GMZ BOUNDARY AND SOURCE AREA / LEACHATE MONITORING / GROUNDWATER
USE RESTRICTIONS
DETAILED COSYT ESTIMATE - COMMENTS

COMMENTS

50x12 construction traler - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means
mobiization [Heavy equipment and trailers, per vendor estimate
demobikzation | Allowance for trailer and equipment demobilization
decon fackites | Based on level of personal and vehicle decontamination anticipsted for this akemative
heaith and sately equipment | Alowance based on COM equipment rates
electrical power service supply | Based on expecied electrical costs per month for this aternative
waler supply | Based on use month for this altemative (e.g.. decon, use)

well instalation and malerisis | Cost based on CDM in mon well instailation

VRS wed installation | Cost sssocieted with instalistion of SVE wells. Based on COM experiencs.
Vendor: includes blower, exp motor, inline air filter, silencers, dilution vaive, moisture separator, condensate
VRS main system [and a manual motor start switch
VRS control psneis | Vendor estimate - NEEP (May 1998)
&° carton steel pipe |based on COM experience
4° carbon steel pipe |based on COM experience
o o piping ph (5 foot depth) [ 12° wide trench and backfill, 36" deep as per 1996 Means
’ pOwer requi (10 HP) |Based on 3-phase power, working 24 hrs/day, $0.09/KW-ht
VRS treatment buiiding | Basic prefabricated bullding on concrele pad. Based on COM experience.
airfwaler sepersior tank | Based on COM experience
catalytic oxidizrecthermel trestment | Based on CDM

AS wel instakiation [ Cost associated with instalistion of AS welis. Based on CDM experience.
AS main Vendor: includes blower, exp motor, inline silencer, pressure relief vaive, unitized base, pressure gauge and
i & manual motor starting switch.
AS control paneis | Vendor estimate
6° carbon steel piping |Based on COM sxperience
4" carbon steel piping | Based on CDM sxperience
excavation kor piping placement [1Z- wide trench and backiWl, 36 deep &3 per 1096 Means
power requi {15 HF) [Based on 3-phase power, working 24 hrs/day, $0.09/kW-he
AS treatment buiiding | Costs for AS treatment building included with coresponding VRS
sicwater sepersior tank | Costs for sirfwater separator tank included with cormesponding VRS
Costs for thermel air restment included with VRS

Based on $60/day rental fee for a fiekd vehicle
1Based on CDM equipment rental rates
incidental expenses (minor repairs, replacement of equipment, local purchasas, etc)
on average cost Incurrod Tor volstie organic compound analysis; Une duptcate and one blank will be |
hate iad y anaiysis | collected per 10 samples.

catalytic cxidizecthermal trestment
isbor | Based on 10 hour work day st the average COM labor rate of $60 for oversite personnel

vehicle

equipment

miscellaneous




TABLE 7-21

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7 - LEACHATE

ALTERNATIVE SCL-7A: NO ACTION / LEACHATE MONITORING/ GROUNDWATER

USE RESTRICTIONS/ NATURAL ATTENUATION

COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS
Groundwater Use Restrictions $25,000
Leachate Monitoring Wells $23,000
SUBTOTAL CONSTRUCTION COSTS $48,000
Bid Contingency (15%) $7,000
Scope Contingency (20%) $10,000
Oversight/Health and Safety (5%) $2,000
TOTAL CAPITAL COSTS $67,000
ANNUAL OPERATING AND MAINTENANCE COSTS
Leachate Sampling and Analysis (per event) $9,000
TOTAL ANNUAL COSTS $9,000
REPLACEMENT COSTS
Monitoring Well Replacement (every 15 years) $44,000
TOTAL REPLACEMENT COSTS $44,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) @ $67,000
Present Worth Annual O&M Costs
Quarterly Sampling - years 1 and 2 $67,000
Semi-annual Sampling - years 3 through 30 $191,000
Present Worth Replacement Costs © $22,000
TOTAL PRESENT WORTH $347,000

(1) Replacement costs include construction and oversight capital costs.
{(2) Capital costs represent the present worth of the given alternative.

(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of

monitoring wells every 30 years.
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 7 - LEACHATE

ALTERNATIVE SCL-TA: NO ACTION / LEACHATE MONITORING/ GROUNDWATER USE RESTRICTIONS/ NATURAL ATTENUATION

DETALLED COST ESTIMATE
Construction/ Start-up &
instaliation  Annual OLM  Baseiine
COST COMPONENT Unit  No. Units Unkt Cost ital Cost Costs Costs Costs
lope/ is 1 $25,000 $25,000
wed installation end meterisis|  well ] $4.500 $22,500
isbor]  hours 60 $60 $3,800
vehicle day 3 $60 $180
ipment Is 1 $600 $600
is 1 $1,000 $500
leachals laborstory analysis|  each 11 $380 $4.180

™ The monitoring schedule over 30 ysars was sssumed as:
Years 1.2 » quarterty sampling: Yeers 3 through 30= semi-annual sampiing (Based on RCRA Ciosure Guidelines)
These costs are d in each alt ive's cost Y under “Annusl Operstion and Maintenence.”

P




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 7 - LEACHATE

ALTERNATIVE SCL-7TA: NO ACTION / LEACHATE MONITORING! GROUNDWATER USE RESTRICTIONS/ NATURAL ATTENUATION
DETANLED COST ESTIMATE - COMMENTS

COMMENTS
foge! el Cout based on COM

well inefelation and materiais {Cost based on COM in well instalistion

tebor | Based on 10 hour work day at the aversge COM labor rate of $80 for oversite personnel

vehicie | Based on $80/day rental fee for a fleld vehice

ip Based on COM equipment rentsl rates

miscelensous |Incidentsl expenses (minor repairs. repiacement of equipment, local purchases, etc)

[Based on average cost incurmed for VOLs and bloparameters; One dupcate and one biank will be
¥ anaywis | Coliectad per 10 samph




TABLE 7-22

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY
ROCKFORD, ILLINOIS

AREA 7 - LEACHATE
ALTERNATIVE SCL-7B: MULTI-PHASE EXTRACTION/ COLLECT LEACHATE AND
TREAT BY AIR STRIPPING UNIT / DISCHARGE TO ON-SITE SURFACE WATER /
GROUNDWATER USE RESTRICTIONS/MONITORING

COST SUMMARY
Rhem/Description Tota! Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
Leachate Containment System $322,000
Leachate Monitoring Weils $23,000
Multiphase Extraction in Source Areas $425,000
Multiphase Extraction Monitoring $44,000
Geophysical Survey $87.000
SUBTOTAL CONSTRUCTION COSTS $926,000
Bid Contingency (15%) $139,000
Scope Contingency (20%) $185,000
Engineering and Design (15%) $139,000
OversightHeaith and Safety (5%) $48,000
TOTAL CAPITAL COSTS $1,435,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $35,000

Leachate Treatment System Sampling and Analysis
(per sampling event) $4,000
Leachate Sampling and Analysis (per sampling event) $6,000
Multi-Phase Extraction in Source Areas $83,000
TOTAL ANNUAL COSTS $128,000

REPLACEMENT COSTS @
Leachate Containment System (every 15 years) $282,000
Monitoring Well Replacement (every 15 years) $44,000
TOTAL REPLACEMENT COSTS $326,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) @ $1,435,000
Present Worth Annual O&M Costs $852,000
Leachate Treatment System Sampling
Quarterty Sampiing - years 1 through 30 $200,000
Leachate Sampling

Quarterty Sampling - years 1 and 2 $44,000
Semi-annual Sampling - years 3 through 30 $145,000
Present Worth Replacement Costs ® $161,000
TOTAL PRESENT WORTH $2,637,000

(1) Capital costs for construction lems do nol include oversight fees.

(2) Repiacement costs include construcion and oversight capial costs.

(3) Capital costs represent the present worth of the given allemative.

(4) The “Fresent Worth Annual O&M Cost” iine liem includes sl annual costs except for costs per
sampiing and analysis event. Costs incurred for sampling and analysis are broken down per sampling
schedule as listed. Sampiing and analysis costs are based on a 7% discount rete over a
30 year projection for the Leachate Contak System and over a 3 year projection for the Mult-Phase
Extraction System (Based on RCRA Closure Guidelines).

(5) Present worth of repiscement costs is besed on 8 7% annual discount rate and replacement of

0 weils and leach . Y (including
central pump station, extraction wells, piping, pumps, and air stripping
unit) every 15 years (twice over 30 year projection).
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 7 - LEACHATE
ALTERNATIVE SCL-78: MULTI-PHASE EXTRACTION/ COLLECT LEACHATE AND TREAT BY AIR STRIPPING UNIT / DISCHARGE TO ON-
SITE SURFACE WATER / GROUNDWATER USE RESTRICTIONS/MONITORING
DETAILED COST ESTIMATE

Construction/

pump materials and instakston]|  pump 10 $2,000 $20,000 $1,000 $2,500
2° cie. carbon steel carbon steel pipe rom well 10 header pipe|  feet 160 $25 $4,000
4° dia. carbon stesl hesder pipe to Central Pump Ststion|  feet 2,000 $32 $64,000
Central Pump Station| Is 1 $54,500 $54,500 $5,000
4= is. carbon steel pipe from Central Pumyp Station (o sir stripper]
wi]  feet 300 $32 $9.600
air stnpping trestment unit and instellation|  unit 1 $50,000 $50,000 $5.000 $15,000
Eactricty Is 1 $12,000 $12,000
4° certon steel dscharpe pipe lo creek]  feet 500 $32 $16,000
well instalistion and melerisis]  well 5 $4,500 $22,500
isbor| hours 10 $60 $600
vehicle|  day 1 $60 $60
equipment Is 1 $600 $600
miscelianeous is 1 $1,000 $500
lsachale trestment system laboralory enalysis|  each 2 $1,000 $2,000
fsdor]  hour 80 $60 $3,600
vehicle|  day 3 $60 $180
equipment is 1 $600 $600
miscelaneous Is 1 $1,000 $500
loachate leborstory anelysis]  each 1 $130 $1,430
Mu-Phase Wells (40 R., 4 inch PVC with development|  each 10 $6,000 $60,000
MPE System inchuling enclosure Is 1 $200,000 | $200,000
Piping (2in. PYC @ 3 1. bygs) # 2000 $20 $40,000
Air Stripper System Expanasion Is 1 $75,000 $75,000
Piiot Study Is 1 $50,000 $50,000
O&M Materials and Labor is 1 $55,000 $55.000
Expanded Air Stripper O & M Is 1 $7.000 $7.000
Expanded Air Stripper / Catalytic Oxidation Is 1 $7.000 $7.000
Netural Gas Is 1 $14,000 $14,000
Multi-Phese Extraction Moniloring Wells]  each -] $4,500 $27,000
Continuous Recorders for Multi-Phase Mws|  each 8 $2,000 $12,000
Pressure Monlioring Points|  each 9 $500 $4,500
Mob/Demod is 1 $2,000 $2,000
Per Diem Is 1 $5.000 $5.000
Gamme Ray Logs|  welt 9 $175 $1,575
EM-39 Logs|  well 9 $175 $1,575
SIP and VIP off set Logging Stations station 612 $125 $76,500
b ]

) The monitoring schedule over 30 years was assumed as:
Years 1,2 = quarterly sampling: Years 3 through 30= semi-annust sampling (Based on RCRA Closure Guidelines)
These costs are incorporated in sach allemative's cost summary under "Annual Operation and Maintenance.”
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SOUTH

EAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 7 - LEACHATE

ALTERNATIVE SCL-78: MULTI-PHASE EXTRACTION/ COLLECT LEACHATE AND TREAT BY AIR STRIPPING UNIT / DISCHARGE TO ON-SITE
SURFACE WATER / GROUNDWATER USE RESTRICTIONS/MONITORING

DETAILED COST ESTIMATE - COMMENTS

COMMENTS
logal ees| Cost based on COM ience
mobikization/demobiization for a¥| Cost based on CDM experience
trestment buiking| Based on a8 20 foot x 20 foot building - cost based on Butier Building April 1998 cost estimate
electrical supply| Based on COM experience

4" diameter, stainless steel construction, 35 foot depth with 10 foot screen - cost based on COM
experience of average extraction well installation costs.

pump matenals instaklabon

1 pump per well (2 spare) @ 1.2 to 7 gpm flow with/control box each pump - costs based on April 1998
Grundfos cost estimate

2° dis. carto steel pipe from wel Io header pipe

2" diameter carbon steel pipe, 10 foot linkages from each of the 9 wells to treatment unit (with 15%
contingency) - cost based on COM experience

4° dia. carbon steel header pipe o Central Pump Station

4" diameter carbon steel pipe, 10 foot linkages from header pipe to Central Pumping Station (with 15%
contingency) - cost based on CDM experience

Central Pump Station

Includes controls - cost based on CDM experience

4° dia. carbon steel pipe from Coaridral Pump Station (0 air stripper]
it}

4" diameter carbon steel pip2, 10 foot linkages from Central Pumping Station to treatment unit (with
15% contingency) - cost based on CDM experience

Shallow Tray air stripper model 2631 with options - cost based on April 1998 North East Environmental
Products, inc. cost estimate

Based on Carbon Air cost estimate

4" diameter carbon steel pipe,

0 foot linkages from treatment unit to Creek (with 15% contingency) -

Based on 10 hour work day at the average CDM labor rate of $60 for oversite personnel

Based on $60/day rental fee for a field vehicle

Based on CDM equipment rental rates

Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

Based on average cost incurred for priority poliutants analysis; One duplicate and one blank will be
or 10 88

Based on 10 hour work day at the average CDM labor rate of $60 for oversite personnel

Based on $60/day rental fee for a field vehicle

Based on CDM equipment rental rates

misceleneous

Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

Multi-Phase Wells (40 ., 4 inch PVC with development|

Based on average cost incurred for volatile organic compound analysis; One duplicate and one blank
lsachate lsboratory analysis [will be collected ﬁwsaﬁ.
IBased on COM experience

MPE System including enclosure

Based on Carbon Air cost estimate

Piping (2in. PYC @ 3t bgs)

Based on CDM experience

Air Stripper System Expansion

Based on Carbon Air cost estimate

Piiot Study

Based on CDM experience

O2M Materials and Labor

Based on Carbon Air cost estimate

Expanded Air Stripper O & M

Based on Carbon Alr cost estimate

Based on Carbon Alr cost estimate

Expanded Air Stripper / Catalytic Oxidation

Neturel Gas

Mut-Phese Extraction Monitoring wels |Based on COM experience

Based on COM

Continuous Recorders for Mul-Phese Mws |Based on COM experience

nmmmlsaed oncouﬁ
Mod/Demod | Based on Ground Truth Environmental cost estimate

Per Diem

Based on Ground Truth Environmental cost estimate

Gamma Ray Logs

Based on Ground Truth Environmental cost estimate

EM-39 Logs

Based on Ground Truth Environmental cost estimate

SiP snd VIP off set Logging Stations

Based on Ground Truth Environmental cost estimate

ANTD . xis
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TABLE 7-23

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY
ROCKFORD, ILLINOIS

AREA 7 - LEACHATE
ALTERNATIVE SCL-7C: REACTIVE BARRIER WALL / LEACHATE USE

RESTRICTIONS
COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
Reactive Barrier Walt $2,573,000
Leachate Monitoring Wells $50,000

SUBTOTAL CONSTRUCTION COSTS ‘" $2,648,000
Bid Contingency (15%) $397,000
Scope Contingency (20%) $530,000
Engineering and Design (15%) $397,000
Oversight/Health and Safety (6%) $132,000

TOTAL CAPITAL COSTS $4,104,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) $8,000
TOTAL ANNUAL COSTS $8,000
REPLACEMENT COSTS "
Iron Rejuvenation (every 10 years) $25,000
Monitoring Well Replacement (every 15 years) $72,000
TOTAL REPLACEMENT COSTS $97,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ® $4,104,000
Present Worth Annual O&M Costs ¥
Quarterty Sampling - years 1 and 2 $59,000
Semi-annual Sampling - years 3 through 30 $170,000
Present Worth Replacement Costs $58,000

TOTAL PRESENT WORTH $4,391,000

(1) Replacement costs include construction and oversight capital costs.

(2) Capital costs represent the present worth of the given alternative.

(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring wells every 15 years ( twice over 30 year projection) and iron rejuvenation every
10 years (three times over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 7 - LEACHATE
ALTERNATIVE SCL-7C: REACTIVE BARRIER WALL / LEACHATE USE RESTRICTIONS

DETAILED COST ESTMMATE
Construction/ Start-up &
installation Annual O&M Baseline
COST COMPONENT Unit  No. Units Unit Cost Cost Costs Costs Costs
logal fees| is 1 $25,000 $25,000
Is 1 $40,000 $40,000
tunnel instakaon| 40,500 $4 $162.000
gote instalation] 10,500 | $150 $1,575,000
e 18,900 | $40 $756,000
Jatting well materials and instalistion]  well 2 $20,000 $40,000
wel instalielion and materials well 11 $4,500 $49,500
labor}  hours 80 $60 $4,800
venicle| days 4 $60 $240
oequipment Is 1 $600 $600
miscellaneous Is 1 $1.000 $500
loachale laboratory analysis|  each 17 $130 $2,210

© The monitoning schedule over 30 years was sssumad ss:

Years 1.2 = quanecy sempling. Years 3 through 30= semi-annual sampling (Based on RCRA Closure Guidelines)
Thesae costs are incorporated in each aitemative's cost summary under "Annual Operation end Mentenance *




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 7 - LEACHATE
ALTERNATIVE SCL-7C: REACTIVE BARRIER WALL / LEACHATE USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

Cost based on CDM experience
Aswne/ instaliation | Cost based on CDM experience

gute instedation]| Cost based on COM experience
on|Cost based on COM experience
Jotiing well materiels end instelistion] Cost based on CDM

wedl inglalistion and meterials | Cost based on COM ] ‘well instaliation

fabor | Based on 10 hour work day st the aversge COM labor rete of $80 for oversite pers J
vehlie | Based on $60/day rental fee for a fleld vehicls
oquipment | Based on COM equioment rental rates
miscellensous | Incidentsl expenses (minor repaeirs, repiacement of equipment, local purchases, etc)
[Based on everage cost ncurred for volatile OTGaNKc COMPOUNd Snalysis. UNe JUplicate and one biank will |
isechale laborefory ansiveis | De collected per 10 samples.
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TABLE 7-24

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10A: NO ACTION / MONITORING AND NATURAL

ATTENUATION
COST SUMMARY
item/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
Leachate Monitoring Wells $18,000
SUBTOTAL CONSTRUCTION COSTS $43,000
Bid Contingency (15%) $6.000
Scope Contingency (20%) $9,000
Oversight/Health and Safety (5%) $2,000
TOTAL CAPITAL COSTS $60,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) $5,000

TOTAL ANNUAL COSTS $5,000

REPLACEMENT cosTs (!

Monitoring Well Replacement (every 15 years) $29,000
TOTAL REPLACEMENT COSTS $29,000
PRESENT WORTH ANALYSIS

Total Capital Costs (from above) ® $60,000

Present Worth Annual O&M Costs

Leachate Sampling and Analysis

Quarterty Sampling - years 1 and 2 $37,000
Semi-annual Sampling - years 3 through 30 $106,000
Present Worth Replacement Costs @ $14,000
TOTAL PRESENT WORTH $217,000

(1) Replacement costs include construction and oversight capital costs.

(2) Capital costs represent the present worth of the given alternative.

(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
leachate monitoring wells every 15 years (twice over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10A: NO ACTION / MONITORING AND NATURAL ATTENUATION
DETAILED COST ESTIMATE

Construction/ Start-up &
Installation  Annual O&M  Baseline

COST COMPONENT

Y AT e

. - A

™ The monvtoring schedule over 30 years was assumed as:
Years 1,2 = quarierly sampiing: Years 3 through 30= semi-annual sampling (Based on RCRA Closure Guidelines)
These costs are incorporsied in ssch altemative’s cost summary under “Annual Operstion and Maintenance.*




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA #/10 - LEACHATE
ALTERNATIVE SCL-8/40A: NO ACTION / MONITORING AND NATURAL ATTENUATION
DETAILED COST ESTIMATE - COMMENTS

——
COMMENTS

[T e P T ‘ i

[ ewwCombmsedonCOMemedence

e e tobton st i |Cost Dased on COM exparioncs n monhoing wel siataton

- R .

Based on 10 hour work day at the averasge COM labor rate of 350 for oversite personnet

vehicle | Based on $60/day rental fee for a field vehicle

equipment | Based on COM equipment rental rates

miscellaneous | InCidental expenses (minor repeirs, repl nt of equipment, local purchasas, etc)

Based on average cost incurred for VOC's and bioparameters; One duplicate and one blank will be
leachels laboratory analysis |collected per 10 sampies.




TABLE 7-25

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY
ROCKFORD, ILLINOIS

AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10B: LEACHATE COLLECTION AND TREAT 8Y AIR STRIPPING
UNIT / DISCHARGE TREATED LEACHATE AT OFF-SITE SURFACE WATER /

LEACHATE USE RESTRICTIONS
COST SUMMARY
item/Description Totat Cost
CAPITAL COSTS

Groundwater Use Restrictions $25.000
Leachate Containment System $808,000
Leachate Monitoring Wells $23,000
SUBTOTAL CONSTRUCTION COSTS ‘! $856,000
8id Contingency (15%) $128,000
Scope Contingency (20%) $171,000
Engineering and Design (15%) $128,000
Oversight/Health and Safety (5%) $43,000
TOTAL CAPITAL COSTS $1,326,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $35,000

Leachate Treatment System Sampling and Analysis
(per sampling event) $4,000
Leachate Sampling and Analysis (per event) $3,000
TOTAL ANNUAL COSTS $42,000

REPLACEMENT COSTS @

Leachate Containment System (every 15 years) $768,000
Monitoring Weil Replacement (every 15 years) $29.000
TOTAL REPLACEMENT COSTS $797,000

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) ™ $1,326,000
Present Worth Annual O&M Costs ¢ $434,000

Leachate Treatment System Sampling
Quarterty Ssmpling - years 1 through 30 $200,000

Lesachate Sampling

Quartery Sampiing - years 1 and 2 $22,000
Semi-annual Sampling - years 3 through 30 $64,000
Present Worth Replacement Costs ® $304,000
TOTAL PRESENT WORTH $2,440,000

(1} Caplhal costs for construction hema do not include oversight fees.

(2) Repiscement costs include construction end oversight caplial costs.

(3) Capital costs represent the present worth of the given silemative.

(4) The "Present Worth Annual O&M Cost” line tem includes all annual costs except for costs per
sampiing and analysis event. Costs Incurred for sampiing and analysis are broken down per sampling
schedule as listad. Sampiing and analysis costs are based on & 7% discount rate over 8
30 year projection (Based on RCRA Closure Guideiines).

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monlioring wells and lsachate containment system (including
central pump station, extraction weils, piping. pumps, and air stripping
unit) avery 15 years (once over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

AREA %10 - LEACHATE

ALTERNATIVE SCL-9/108: LEACHATE COLLECTION AND TREAT BY AIR STRIPPING UNIT / DISCHARGE TREATED LEACHATE AT OFF-
SITE SURFACE WATER / LEACHATE USE RESTRICTIONS

™ The monitoring schedule over 30 years was assumed 8e:

Years 1.2 = quaniery sampling: Years 3 through 30= semi-annuel sampling (Based on RCRA Closure Guidelines)
These costs are incorporsied in each sitemativa’s cost summary under "Annual Operaiion and Maintenance.”

DETAILED COST ESTIMATE
Construction/ Start-up &
Installation Annual O&M  Baseline
COST COMPONENT Unit  No. Units Unit Cost | Capital Cost Costs Costs Costs
Legel is 1 $25,000 $25,000
mobilizationdemobikzstion for is 1 $25,000 $25,000
trostment buiding] s 1 $40,000 $40,000
electrical supply] is 1 $1,000 $1,000
extraction well instalation]  well 55 $5,800 $319,000
pump instakstion]  pump 60 $2,000 $120,000 $6,000 $15,000
2°cia. carbon stesl pipe from well fo header pipe]  feet 275 $25 $6.875
4° dia. carbon steel header pipe 1o Cantral Pump Staton foet 1,150 $32 $36,800
Central Pump Station| is 1 $54,500 $54,500 $5,000
4" (58. carbon steel header pipe connected 10 sir stripper unil  feet 50 $32 $1,800
air stripping trestment unit and instaliston|  unit 1 $40,000 $40.000 $5,000 $15,000
4" cast iron drainage pipe 10 off-5ite sufsce waler discharge|  feet 3,800 $40 $152,000
well insteletion and meteriais|  well [] $4,500 500
isbor| hours 10 $80 $800
vehice|  day 1 $60 $60
quip is 1 $600 $600
miscelansous Is 1 1,000 $500
loachate trestment system isboratory analysis|  each 2 $1,000 $2,000
lsbor]  hours 20 $80 $1,200
vehide| day 1 $60 $60
oquipment Is 1 $600 $600
') Is 1 $1,000 $500
Leschale lsborstory snalysis}|  each 8 $130 $1,040
- |




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 10 - LEACHATE
ALTERNATIVE SCL-9/10B: LEACHATE COLLECTION AND TREAT BY AIR STRIPPING UNIT / DISCHARGE TREATED LEACHATE AT OFF-SITE
SURFACE WATER / LEACHATE USE RESTRICTIONS
DETALED COST ESTIMATE - COMMENTS

I R '

rostment Based on & 20 foot x 20 foot bullding - cost basad on Butier Building April 1998 cost estimate
4" diametar, stainfess sieel construction, 35 foot depth with 10 foot screen - cost based on COM
wel experience of average extraction well installstion coets.

2 pumps per well (1 spare) @ 1.2 %0 7 gpm flow with/control box each pump - costs based on April 1998
pump inatelleion| Grundfos cost estimate

M‘ermmw. 10 foot linkages from sach of the 55 wells 1o treatment unit (with 15%
2* die. carton sieel pipe from well o coningency) - cost based on COM sxperiencs
4" diameter carbon steel pipe, 10 foot linkages from main line (o Central Pumping Station (with 15%
& dis. carbon steel heeder pipe 1o Cantrel Pump Stetion] contingency) - cost based on COM experience

Central Pump Station] inchudes controls - cost based on COM experience

4" diameter carbon stest pipe, 10 foot linkages from Central Pumping Station 1o treatment unit (with 15%
ramm#wuwmudwm)-mmmcww
Shallow Tray air stripper model 41251 with options - cost based on Aprit 1998 North East Environmental
sir stripping treeiment unit and inataletion| Products, Inc. cost estimale

4" diameter cast iron pipe, form treatment unit to off-site surface water discharge (with 15% contingency) -
4° cast iron discherpe pipe fo ofi-slle surfece welerjcost based on COM exp

vehicie |Based on $60/day rental fee for a fieit vehicie
equipment | Based on COM equipment rental retes
miscellansous | Incidentsl expenses (minor repeins, replacement of equipment, local purchases, etc)
Based on average cost incurred for priority poliutants analysis; One duplicate and one blank will be
lsachele restment sysiem laboretory snelywis |collacted per 10

tsbor [Based on 10 hour work day at the average COM labor rate of $60 for oversite personnel
vehicle [Based on $300/week rental fes for a fieid vehicle
squipment [Based on COM equipment rental rates
i Incidental exp (minor repairs, replacement of equipment, local purchases, eic
wmw'

on average cost incurred for VOC analysis; One duplicste and one blank per 1




TABLE 7-26

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 9/10

ALTERNATIVE SCL-9/10C: AIR SPARGING (AS) ALONG GMZ BOUNDARY / MONITORING /

GROUNDWATER USE RESTRICTIONS

COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS
Groundwater Use Restrictions $25,000
General $1,038,000
Leachate Monitoring Wells $23,000
VRS $232,000
Air Sparging $161.000
SUBTOTAL CONSTRUCTION COSTS $1,479,000
Bid Contingency (15%) $222,000
Scope Contingency (20%) $296,000
Engineering and Design (15%) $222,000
Oversight/Health and Safety (5%) $74,000
TOTAL CAPITAL COSTS $2,293,000
ANNUAL OPERATING AND MAINTENANCE COSTS
Leachate Sampling and Analysis (per event) $3,000
VRS Regular Maintenance/Electrical $26,000
Regular System Maintenance/Electrical $36,000
TOTAL ANNUAL COSTS $65,000
REPLACEMENT COSTS
Monitoring Wells (every 15 years) $29,000
Equipment Replacement (e.g., motors, blowers) -
every 15 years $15,000
TOTAL REPLACEMENT cOSTS ¥ $44 000
PRESENT WORTH ANALYSIS
Total Capital Costs {from above) ® $2,293,000
Present Worth Annual O8M Costs ¢ $807,000
Leachate Sampling
Quarterly Sampling - years 1 and 2 $22,000
Semi-annual Sampling - years 3 through 30 $64,000
Present Worth Replacement Costs © $22,000
TOTAL PRESENT WORTH $3,208,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Reptacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a [ife of 30 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
system equipment and leachate monitoring wells every 15 years (once over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 8/10

ALTERNATIVE SCL-8/10C: AIR SPARGING (AS) ALONG GMZ BOUNDARY / MONITORING / GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE

COST COMPONE

Construction/
installation Annual O&M

Start-up &
Baseline
Costs

mo
Is 1 .
demobilization 18 1 $1,000 $1,000
decon faciites oa 1 $1,000 $1,000
health and safely equipment mo 360 $2,000 $720,000
slectrical power service supply mo 360 $400 $144,000
water supply mo 360 $200 $72,000
wel instalialion and meleriels well S $4,500 $22,500
VRS well instafiation o8, ] $6,000 $36,000
VRS mein system is 1 $14,000 $14,000 $5.000 $10.000
VRS control penels is 1 $3,000 $3.000 $1,000 $500
6° carbon steel plping [3 800 $57 $45.600
4° caron steel piping ft 50 $32 $1,600
excavation for piping plecement ft 850 $0.67 $570
eloctrical power requirements (10 HF) Y. 1 $10,000 $10,000
SVE trestment buliding sf 400 $100 $40,000 included
sicweler separsior tank Is 1 $5,000 $5,000 $1,000
carbon adsorplion of emission is 1 $80,000 $80,000 included $4,000
istor| hours 20 $60 $1,200
vehicle day 1 $60 $60
quip is 1 $600 $600
miscallaneous Is 1 $1,000 $500
Leachaie iaborsiory snelysis]  each 8 $130 $1,040
AS well instakision oa 10 $6,000 $60.000
AS main system is 1 $18,000 $18,000 $6,000 $10,000
AS controf paneis is 1 $3,000 $3,000 $1,500 $500
6 carbon sieel piping ft 1150 $57 $65,550
4° carbon sieel piping ft 200 $32 $6,400
excavetion for piping piscement ft 1350 $0.67 $905
rical power requi 25H4P)|  year 1 $25,000 $25,000
AS treatment dulding |Costs for AS irsstment bullding inchuded with commesponding VRS
sicwealer seperaior tenk [Costs for airiwater separsior tank included with comesponding VRS
activated carbon Costs for activeted carbon air W included with 0 9 VRS




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA $/10

ALTERNATIVE SCL-8/10C: AIR SPARGING (AS) ALONG GMZ BOUNDARY / MONITORING / GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE - COMMENTS

G inA el 1as SRS R~

COMMENTS

50%12" construction traier - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means

Heavy equipment and treilers, per vendor estimate

Allowance for trailer and equipment demobilization

Based on level of personal and vehicle decontamination anticipated for this alternative

Allowancs based on CDM equipment rates

Based on expectad electrical costs per month for this altemative

wel instafstion and melerials

VRS well instalation

Based on use month for this sitemative {(e.g., decon, use)
Cost basad on CDM in itoring well installstion

Cost associated with instaliation of SVE wells. Based on CDM experience.

VRS main system

Vendor: includes blower, exp molor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. refief valve, vac. gauges, skid mnting,
interconnecting pioing and a manual motor start switch

VRS control panels

6° carbon steel pips

Vendor estimate - NEEP (May 1998)
based on CDM experience

4° ceron sieel pipe

basad on CDM expenence

ton for piping pi {5 foot depth)

12" wide trench and backfill, 36" deep as per 1996 Means

slectrical power requirements (10 HP)

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

VRS treatment buliding

Basic prefabricated building on concrete pad. Based on CDM experience.

aicwaler separstor tank

Based on CDM experience

activeted carbon

Based on COM

Based on 10 hour work day at the average CDM labor rate of $60 for oversite personnel

Based on $300/week rental fee for a field vehicle

Based on CDM equipment rental rates

Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

AS wel installation

Based on average cost incurred for VOC analysis; One duplicate and one biank will be collected
10 sam|

Cost associated with installation of AS wells. Based on CDM experience.

AS main system

Vendor. includes blower, axp motor, inline silencer, pressure relief valve, unitized base, pressure
auge and a manual motor starting switch.

AS control panels

Vendor estimate

6° carton steel piping

Based on CDM expenence

4° carton steel piping

Based on CDM experience

excavetion for piping placement

12" wide trench and backfil, 36" deep as per 1996 Means

electrical power requirements (25 HF)

Based on 3-phase power, working 24 hrs/day, $0.08/&W-hr

AS treatment buiding

Costs for AS treatment building included with corresponding VRS

aicwaler separsior tank

Costs for airwater separator tank inciuded with ing VRS

activated cardon treatment

Costs for activated carbon air treatment included corresponding VRS




TABLE 7-27

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY
ROCKFORD, ILLINOIS

AREA 9/10 - LEACHATE
ALTERNATIVE SCL-9/10D: REACTIVE BARRIER WALL / LEACHATE MONITORING/
GROUNDWATER USE RESTRICTIONS

COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
Reactive Barrier Wall $2,073,000
Leachate Monitoring Wells $50,000
SUBTOTAL CONSTRUCTION COSTS " $2,148,000
Bid Contingency (15%) $322,000
Scope Contingency (20%) $430,000
Engineering and Design (15%) $322,000
Oversight/Health and Safety (5%) $107,000
TOTAL CAPITAL COSTS $3,329,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) $5,000

TOTAL ANNUAL COSTS $5,000

REPLACEMENT COSTS ("

iron Replacement (every 10 years) $25,000
Monitoring Well Replacement (every 15 years) $58,000
TOTAL REPLACEMENT COSTS $83,000
PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $3,329,000

Present Worth Annual O&M Costs @
Quarterty Sampling - years 1 and 2 $37,000
Semi-annual Sampling - years 3 through 30 $106,000
Present Worth Replacement Costs $51,000

TOTAL PRESENT WORTH $3,523,000

(1) Replacement costs include construction and oversight capital costs.

(2) Capital costs represent the present worth of the given altemative.

(3) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring wells every 15 years (once over 30 year projection) and iron replacement every
10 years (twice over 30 year projection).
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

AREA 9/10 - LEACHATE

ALTERNATIVE SCL-9/100: REACTIVE BARRIER WALL / LEACHATE MONITORING/ GROUNDWATER USE RESTRICTIONS
DETALLED COST ESTIMATE

COST COMPONENT Unit

TSI S e TR

No. Units Unit Cost

Caphtal Cost

Construction/

Start-up &

Instaliation Annual O&M Baseline
Costs

is
s
n
wal o 8,000 $40 $320.000
Jotting well matecials and insiaslision|  well 2 $20,000 $40,000
wel instalation snd meteriais|  well 11 $4,500 $49,500
istor] hours 40 $80 $2,400
vehicle|  days 2 $60 $120
q ¢ is 1 $6800 $600
i s 1 $1,000 $500
lsachate latoraiory anelysis]  each 14 $130 $1.820

™ The monitoring schedule over 30 years was sssumed 83

Yeoars 1.2 = quarterty sampiing: Years 3 through 30= semi-annusl samping (Based on RCRA Closurs Guidelines)
These costs are incorporated in each sitemative's cost summary under "Annual Operation and Maintenance *
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 8410 - LEACHATE
ALTERNATIVE SCL-8/40D: REACTIVE BARRIER WALL / LEACHATE MONITORING/ GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

COMMENTS

wedl instaliation and meerials |Cost based on COM n woll instalietion

Based on 10 hour work day at the average COM iabor rate of $80 for oversile personnel

labor
vehicle | Based on $60/day rental fee for a fleld vehicle

q Based on COM equipment rental rates
miscelensous | Incidentsl ‘minor X of equipment, local purchases, etc)
On Sverage cost ‘organic compound analysis; One duplicste snd one Diank will |

loachate laborstory enelyeis | e collecied per 10 samples.




TABLE 7-28
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 9/10
ALTERNATIVE SCL-9/10E: AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA /
MONITORING / GROUNDWATER USE RESTRICTIONS

COST SUMMARY
ltcmlBacriptlon 1Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
General $1,038,000
Lechate Monitoring Wells $23,000
VRS : $423,000
Air Sparging $231,000
SUBTOTAL CONSTRUCTION COSTS ¥ $1,740,000
Bid Contingency (15%) $261,000
Scope Contingency (20%) $348,000
Engineering and Design (15%) $261,000
Oversight/Health and Safety (5%) $87,000
TOTAL CAPITAL COSTS $2,697,000

ANNUAL OPERATING AND MAINTENANCE COSTS

VRS Regular Maintenance/Electrical $26,000
Leachate Sampling and Analysis (per event) $3,000
Regular System Maintenance/Electrical $36,000
TOTAL ANNUAL COSTS $65,000
REPLACEMENT COSTS
Leachate Monitoring Wells (every 15 years) $29,000
Equipment Replacement (e.g., motors, blowers) -
every 15 years $30,000
TOTAL REPLACEMENT COsTS @ $59,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ® $2,697,000
Present Worth Annual O8M Costs ¥ $807,000
Leachate Sampling
Quarterty Sampling - years 1 and 2 $22,000
Semi-annual Sampling - years 3 through 30 $64,000
Present Worth Replacement Costs $29,000
TOTAL PRESENT WORTH $3,819,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

(4) Present woith of annual O&M costs is based on a 7% discount rate over a life of 30 years.

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
system equipment every 15 years (once over 30 year projection).



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 9/10
ALTERNATIVE SCL-8/10E: AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA / MONITORING / GROUNDWATER USE

RESTRICTIONS
DETAILED COST ESTIMATE
Construction/ Start-up &
Installation Annual O&M Basseline
COST COMPONENT Unit No. Units Unit Cost| Capital Cost Costs Costs Costs
ol Is 1 $25,000 $25,000
construction trader (rental snd delivery) mo 360 $275 $99.000
mobiizaion Is 1 $1,000 $1,000
demobdization 18 1 $1,000 $1,000
decon feciibes ] 1 $1,000 $1,000
health and safety equipment mo 360 $2,000 $720,000
elactricel power service supply mo 360 $400 $144,000
mo $72,000

corbon adeonption of emission ,
AS well instalieion 15 $6,000 $80,000
1 $18,000 $18,000 $6,000 $10,000

isbor| 20 \
vehicle day 1 $60 $60
oquipment | Is 1 $600 $600
miscelianeous Is 1 $1,000 $500
Leechete leborsiory snelysis|  each 7 $130 $910
VRS well instaliation 8. 10 $6,000 $60,000
VRS main system Is 2 $14,000 $14,000 $5,000 $10,000
VRS control penels Is 2 $3,000 $3,000 $1,000 $500
6° carbon steel piping ft 1530 $57 $87,210
4° carbon sleel piping fi 50 $32 $1,600
excavation for piping piscement ft 1580 $0.67 $1.059
iCal POWer requi (10HP) yr. 1 $20.000 $10,000
VRS trestment bulkding {two bulidings) st 800 $100 $80,000 included
picweler separsior tank s 2 $5,000 $10,000 $1,000
Is 2 $80,000 $160,000 included $4,000
[
is
Is
"
"
It
year

AS main system A
AS control penels 1 $3,000 $3,000 $1,500 $500
6° carbon sieel piping 1750 $57 $99,750
4° carbon steel piping 350 $32 $11,200
tion for piping p 2100 $0.67 $1.407
electrical power requirements (25 HP) 1 $25,000 $25,000
AS treatment buliding | Costs for AS trestment bullding inchuded with comesponding VRS
aiwaler sepersior tank | Costs for sirfwater separaior tank included with cormesponding VRS
activeted carbon treatment [Costs for carbon sir trestment included with comesponding VRS |




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 9/10
ALTERNATIVE SCL-9/10E: AIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA / MONITORING / GROUNDWATER USE

RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

G inchantadt M abtristinnel

mobizetion
demobilization

) focitt
health and safely equipment
slectricel power service supply
waler supply

wed instadiation end meterials

labor
vehicie

oquipment
miscelaneous
loachate laborstory analysis

VRS well instakistion

VRS main system
VRS control panels

5012 construction traier - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means

COMMENTS

Allowance for trailer and equipment demobilization

Based on level of personal and vehicie decontamination anticipsted for this altemative
Allowance besed on COM equipment rates

Based on expected electrical costs per month for this atemetive

Based on use per month for this alitemative (e.g., decon, use

Cost based on COM . in well instaliation

Based on 10 hour work day at the average COM labor rate of $60 for oversite personnel

Based on $300/week rental fee for a field vehicle

Based on COM equipment rental rates

Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

Based on aversge cost incurred for VOC analysis; One duplicate and one blank will be collected
10 3

Cost sssociasted with instailation of SVE wells. Based on COM experience.

Vendor. includes blower, exp motor, inline air filter, silencers, dilution vatve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch

Vendor estimate - NEEP (May 1998)

6° caron steel pipe
4° carbon steel pipe
(5 foot depth)

for piping ph

POWer reQuis (10 HP)
VRS trestment buikiing

AS main system

AS control paneis
6° carbon steel piping
4° carbon steel piping

tion for pipkng o o
power g 25 WP}
AS trestment buiding
airiwaler separator tank

based on COM experience

based on CDM experience

12" wide trench and backfil, 36" deep as per 1996 Means

Based on 3-phase power, working 24 hrs/day, $0.08/KW-hw

Basic prefabricated building on concrete pad. Based on COM experience.

Based on COM experience

Based on COM

Cost associated with instalistion of AS weils. Based on CDM experience.

'Vendor: includes biower, 8xp motor, inline siencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch.

Vendor estimate

Based on CDM experience

Based on CDM experience

12" wide trench and backfill, 36" deep as per 1996 Means

Based on 3-phase power, working 24 hrs/day, $0.08/kW-tv

Costs for AS treatment building included with comesponding VRS

Costs for airAwater separator tank included with corresponding VRS

Costs for carbon ar treatment i corresponding




TABLE 7-29

' SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
i ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 11 - LEACHATE
ALTERNATIVE SCL-11A: NO ACTION / LEACHATE MONITORING/ NATURAL
ATTENUATION/ GROUNDWATER USE RESTRICTIONS

COST SUMMARY
item/Description Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
Leachate Monitoring Wells $18.000
. SUBTOTAL CONSTRUCTION COSTS $43,000
Bid and Scope Contingency (20%) $9,000
Oversight/Health and Safety (5%) $2,000
TOTAL CAPITAL COSTS I $54,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Sampling and Analysis (per event) $8,000
TOTAL ANNUAL COSTS $8,000
REPLACEMENT COSTS @
Monitoring Well Replacement (every 15 years) $29,000
TOTAL REPLACEMENT COSTS $29,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ©! $54,000
Present Worth Annual O&M Costs (¢
Leachate Sampling
Quarterly Sampling - years 1 and 2 $59,000
Semi-annual Sampling - years 3 through 3C $170,000
Present Worth Replacement Costs $14,000
TOTAL PRESENT WORTH $297,000

(1) Capital costs for construction items do not include oversight fees.

(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given alternative.

(4) The “Present Worth Annual O&M Cost” line item includes all annual costs except for costs per
sampling and analysis event. Costs incurred for sampling and analysis are broken down per sampling
schedule as listed. Sampling and analysis costs are based on a 7% discount rate over a 30 year projection
(Based on RCRA Closure Guidefines).

(5) Present worth of replacement costs is based on a 7% annual discount rate and replacement of
monitoring wells replacement every 15 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 11 - LEACHATE

ALTERNATIVE SCL-11A: NO ACTION / LEACHATE MONITORING! NATURAL ATTENUATION/ GROUNDWATER USE RESTRICTIONS

DETAILED COST ESTIMATE
Construction/ Start-up &
installation  Annual O&M  Baseline
COST COMPONENT Unit No. Units Unit Cost | Capital Cost Costs Costs Costs
Lage! Is 1 $25,000 $25,000
wel instalafion and metedsis|  wel 4 $4,500 $18,000

lsbor|  hours 80 $60 $3,600
vehicle day 3 $60 $180
aquipment Is 1 $1,000 $600
miscekeneous Is 1 $1,500 $500

lsachate lsboratory snelysis|  each 8 $380 $3,040

) The monitoring schedute over 30 years was assumed as:
Years 1.2 = quanierdy sampiing: Years 3 through 30= semi-annual samgling (Based on RCRA Closure Guidelines)
These costs ere por in each 's cost 81 y under “Annusi Operation and Maintenance *




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
SOURCE AREA 11 . LEACHATE - -

ALTERNATIVE SCL-11A: NO ACTION / LEACHATE MONITORING/ NATURAL ATTENUATION/ GROUNOWATER USE RESTRICTIONS
DETARLED COSY ESTIMATE - COMMENTS —

eyt —a—
COMMENTS
ingel fees| Cost based on COM —
well nstallatior: 2= meterieh [Cost based on COM in well instelistion ———

abor |Sased on 10 hour work day at the average COM labor rate of $63-ior oversite personnel

vehicle | Based on $80/dsy rental fee for a fleld vehicle

equipment |Based on COM equipment rantsl rates

miscellensous | iIncidental expenses (minor repairs, repiacement of equipment, local purchases, otc)
[Based on average cost incurred for VOCs and bioparamelers; Une duphicate and one biank will be
Isachete isboralory anaiysis |Collected per 10 samples.
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APPENDIX D.1

DETAILED COST BACKUP

CATALYTIC OXIDATION VS. GRANULAR ACTIVATED CARBON

ALTERNATIVE SCS-4C



TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 4
ALTERNATIVE SCS4C: SOIL VAPOR EXTRACTION (SVE) I CATALYTIC OXIDATION
COST SUMMARY
item/Description Total Cost
CAPITAL COSTS

General $3.000
Soil Vapor Extraction (with emission controls) $206,000
Catalytic Oxidation System $134,000
SUBTOTAL CONSTRUCTION COSTS $343,000
Bid Contingency (10%) $34,000
Scope Contingency (10%) $34,000
Engineering and Design (15%) $51,000
Oversight/Health and Safety (5%) $17,000
TOTAL CAPITAL COSTS $479,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $18,000
Regular System Maintenance/Electrical $22,000
Catalytic Oxidation System Maintenance $63,160
Post Treatment Sampling $32,000
TOTAL ANNUAL COSTS $135,160
REPLACEMENT COSTS

None $0
TOTAL REPLACEMENT COSTS ? $0

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ©® $479,000
Present Worth Annual O&M Costs ¢ $1,677,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $2,156,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS4C: SOIL. VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE
Construction/ Start-up &
Instaliation Annual O&M Baseline
COST COMPONENT Unit No. Units Unit Cost| Capital Cost Costs Costs Costs
construction trader (rental and delivery) yr 1 $3,300 $3,300
zation Is 1 $1,000 $1,000
bilization Is 1 $1,000 $1,000
decon faciites e8. 1 $1,000 $1.000
heaith and safety equipment yr 1 $9,000 $9,000
yr 1
1
ea. .
SVE main system Is 1 $14,000 $14,000 $5,000 $10,000
SVE conirol pensls Is 1 $3.000 $3,000 $1,000 $500
6° carbon steel piping| ft 210 $57 $11,970
cavonsesipping] 1t 110 $32 $3,520
axcavation for piping piacemend| 320 $0.67 $214
) power recquir o)  yr. 1 $10,000 $10,000
SVE trestment buding|  sf 800 $180 $144,000 included
airfweter separsior tank| Is 1 $5.000 $5,000 $1,000
Catalytic Oxidetion Unt is 1 $134,000 $134,000 included $10,000
Naturel Gas is 1 $7,000 $7,000
Catalyst Replacement oa. 9 $7,200 $2,160
Semping]  ea. 8 $5,500 $44,000
Test Kits/ Fisld Screening (per year)| samples 11 $300 $3,300
Laborstory Analysis (VOCs, N, P) (per year)| samples 131 $200 $26,200
shipping and hendiing (per year)|  shipmt 24 $100 $2,400

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented

as annual O&M costs




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SC84C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

COMMENTS

50'x12 construction trailer - $1.65/mi delivery fes (100mi) - rents! allowance per 1996 Means

construction trailer (rental and delivery)

Heavy squipment and trailers, per vendor estimate

Allowance for trailer and squipment demobilizstion

decon facilites

Based on level of personal and vehicie decontamination anticipated for this altermnative

Allowance based on COM

Cost associated with installation of SVE wells. Based on COM experience.

SVE main system

Vendor. includes blower, exp motor, inline air filter, silencers, dilution vaive, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch

SVE control paneis

6" carbon steel pipe

Vendor estimate - NEEP (May 1998)
Basad on COM experience

4" carbon sieel pipe

Based on COM experience

axcavation for piping placement (5 foot depth)

12" wide trench and backfill, 36 deep as per 1996 Means

slecirical power service supply

Based on expecied slectrical costs per month for this atemative

water supply

Based on expected use per month for this altemative (e.g., decon, personnet use)

slectrical power requirements (10 HP)

SVE treatment building

Catalytic Oxidation Unit

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

Basic bricated on concrete pad. Based on CDM expenence.

Vendor estimate - Global Technologies, Inc (May 2000)

Nature Gas

Vendor estimate - Global Technologies, Inc (May 2000)

Catalyst Replscement

Vendor estimate - Global Technologies, Inc (May 2000)

Sampling

Test Gta! Field Screening (per year)

Based on COM

Basad on CDM experience and average test kit costs - ~25 samples per test kit; samples
collected on a grid of 1 sample/250 cy contam. mat?;, 1 sampling gnd per 2 weeks

Laboratory Analysis (VOCs, N, P) (per year)

Based on 1998 sample analysis costs from Midwest laboratories. samples collected on a grid of 1
sample/250cy contam. material, 1 sampling grid per month (including QA/QC samples)

shipping and handiing (per year)

Costs associsted with transporting samples from site to laboratory twice per month




TABLE 7-3
- SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
o FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEARO - 6
MONTHS) / GRANULAR ACTIVATED CARBON (6 MONTHS - YEAR 30)

COST SUMMARY
Item/Description Total Cost
CAPITAL CQSTS

General $3,000
Soil Vapor Extraction (with emission controls) $206,000
Catalytic Oxidation System $134,000
Granular Activated Carbon $24.000
SUBTOTAL CONSTRUCTION COSTS $367,000
Bid Contingency (10%) $37,000
Scope Contingency (10%) $37,000
Engineering and Design (15%) $55,000
Oversight/Health and Safety (5%) $18,000
TOTAL CAPITAL COSTS $514,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $18,000
Regular System Maintenance/Electrical $22,000
Catalytic Oxidation System Maintenance $58,000
Granular Activated Carbon Maintenance $120,600
Post Treatment Sampling $32,000
TOTAL ANNUAL COSTS $250,600
REPLACEMENT COSTS

None $0
TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) $514,000
Present Worth Annual O&M Costs ¢ $2,359,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $2,873,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA ¢4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - § MONTHS) / GRANULAR ACTIVATED CARBON (6

MONTHS - YEAR 30)

DETAILED COST ESTIMATE

COST COMPONENT

Unit

No. Units Unit Cost | Capital Cost

Construction/ Start-up &

Installation Annual O&M Baseline
Costs Costs Costs
SO WS 18,500

construction railer (rental and delivery) yr 1 $3,300 $3,300
is 1 $1.000 $1,000
demobiization s 1 $1,000 $1,000
decon tecilles o8, 1 $1,000 $1,000
heekth and ssfety equipment yr 1 $9,000 $9.000
slectrical power service supply| yr 1 $3,600 $3,600
water supply 1 $2,400 $2,400
SVE wel instafistion}  ea. 3 $6,000 $18,000
SVE mein system] Iy 1 $14,000 $14,000 $5,000 $10,000
SVE control panes | Is 1 $3.000 $3,000 $1,000 $500
8° carbon steel piping{ ft 210 $57 $11.970
4" carbon swel piping| 1t 110 $32 $3,520
ration for piping p ft 320 $0.67 $214
electrical power requirements (10 HP) yr. 1 $10,000 $10,000
SVE trastment bulkding of 800 $180 $144,000 included
airAwater sepersior tenk Is 1 $5,000 $5,000 $1,000
Catalytic Oxidation Unit [ 1 $134,000 $134,000 included $10.000
Nsturel Ges is 1 $4,000
[
Vapor Phase Caron o8 2 $12,000 $24,000
Regeneration [ 9.00 $12,000 $108,000
D / b 3800 $3 $9,000
Sampling o 9.00 $400 $3.600
Test Kits/ Fiald Screening (per year)] samples 11 $300 $3,300
Laboratory Anslysis (VOCs, N. P) (per year)] samples 131 $200 $26,200
shipping and handiing (per year)|  shipmt 24 $100 $2.400

(1) All Post Treatment Sampling costs are presented in costs per number of sampies and shipments required per year - costs are presented

as annusl O&M costs



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - 6 MONTHS) / GRANULAR ACTIVATED CARBON
{6 MONTHS - YEAR 30)
DETAILED COST ESTIMATE - COMMENTS

gy
I COST COMPONENT COMMENTS I
construction vader (rental and delivery) |S0'x 12’ construction trader - $1.65/mi delivery fee (100mi) - rental sliowance per 1996 Means

i Heavy squipment end traslers, per vendor estimate
o | A for tradler and equipment demobilization

decon faciities | Based on level of personal and vehicie decontamination anticipated for this aitemative
health and safety squipment| Aliowance besed on COM equs rales

SVE well instalistion{ Cost associated with installation of SVE wells. Based on COM experience.
Vendor. includes blower, exp motor, inline air fiter, sdencers, diution valve, moisture separator,
condensate transfer pump, high condens. level slarm, vac. relief valve, vac. gauges, skid mnting,
SVE main system|intesconnecting piping and a manual motor start switch
SVE control is| Vendor estimate - NEEP (May 1998)
6” cartion sisel pipe| Based on COM experience
4" carbon steel pipe | Based on COM experience
for piping (5 foot depth)| 12° wide trench and bacidill, 36° deep as per 1996 Means
electrical power servics supply |Based on expected electrical costs per month for this akemative
weler supply | Based on expected use per month for this alternative (e.g., decon, personnel use)
power req (10 #P){Based on 3-phase power, working 24 hrs/day, $0.09/kW-he
SVE reetment building]| Basic prefabricated building on concrete pad. Based on CDM experience.
sirfwater separstor tank | Based on COM experience
catalytic oxidizenthenmal reatment| Based on vendor estimates

Catalyic Oxidetion Unit [Vendor sstimate - Global Technologies, Inc. (May 2000)
Neturl Gas | Vendor estimate - Global Technologies, Inc. (May 2000)
Semping |Based on COM

Vapor Phese Carton |Vendor estimates - Carbtrol (May 2000)
Regenerstion | Vendor estimate - Carbtrol (May 2000)

Disposel |Vendor estimate - Carbtrol (May 2000)
Vendor estimate - Carbtrol 2000

Based on CDM experience and average fest kit costs - ~25 samples per test kit; sampies
Test Kits/ Fisld Screening (per year)|collected on a grid of 1 sample/250 cy contam. mat); 1 sampling grid per 2 weeks
Based on 1998 sampie analysis costs from Midwest laboratories; sampies collected on s grid of 1
Laborstory Anslysis (VOCs. N, P) (per year) | sample/250cy contam. material; 1 sampling grid per month (including QA/QC samples)

shipping and hendiing (per yeer)| Costs associated with transporting samples from site to laboratory twice per month
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TABLE 73
: SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
& ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 4
ALTERNATIVE SCS4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR O -
YEAR 1)/ GRANULAR ACTIVATED CARBON (YEAR 1- YEAR 30)

COST SUMMARY
item/Description Total Cost
CAPITAL COSTS

General $3,000
Soil Vapor Extraction (with emission controls) $206,000
Catalytic Oxidation System $134,000
Granular Activated Carbon $24,000
SUBTOTAL CONSTRUCTION COSTS (! $367,000
Bid Contingency (10%) $37,000
Scope Contingency (10%) $37,000
Engineering and Design (15%) $55,000
Oversight/Health and Safety (5%) $18,000
TOTAL CAPITAL COSTS $514,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $18,000
Regular System Maintenance/Electrical $22,000
Catalytic Oxidation System Maintenance $61,000
Granular Activated Carbon Maintenance $120,600
Post Treatment Sampling $32,000
TOTAL ANNUAL COSTS $253,600
REPLACEMENT COSTS

None $0
TOTAL REPLACEMENT COSTS $0

PRESENT WORTH ANALYSIS
Total Capital Costs {from above) ! $514,000
Present Worth Annual O&M Costs ) $2,334,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $2,848,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - YEAR 1) / GRANULAR ACTIVATED CARBON
(YEAR 1- YEAR 30)

DETAILED COST ESTIMATE
Construction/ Start-up &
instaliation Annual O&M  Baseline
COST COMPONENT Unit No. Units Unit Cost| Capital Cost Costs Costs Costs
il 3000 59
construction traber (rental snd delivery) yr 1 $3,300 $3.300
mobiiization | Is 1 $1,000 $1,000
Is 1 $1,000 $1,000
decon faciities o8, 1 $1,000 $1,000
health and safety g yr 1 $9,000 $9,000
elecirical power service supply yr 1 $3,8600
1 $2,400
SVE well instalietion| o8 3 $6.000 $18.000
SVE main system| Is 1 $14,000 $14,000 $5,000 $10,000
SVE conirol panels. is 1 $3,000 $3,000 $1,000 $500
&" carbon steel piping ft 210 $57 $11,970
4" carbon steel piping ft 110 $32 $3,520
ton for piping p ft 320 $0.87 $214
cirical power recy (10 HP) yr. 1 $10,000 $10,000
SVE freatment building sf 800 $180 $144,000 included
sirAweter separator tank| is 1 $5.000 $5,000 $1,000
Catalytic O: Unit is 1 $134,000 $134,000 included $10,000
Natura! Ges is 1 $7,000 $7.000
Semplng oa 8 $5,500 $44,000
Vapor Phase Carbon [ 2 $12,000 $24,000
Regenerstion ib 9.00 $12,000 $108,000
Dispossl b 3600 $3 $9.000
Samping oa 9.00 $400 $3,600
Test Kita/ Fisld Screening (per year)| samples 11 $300 $3,300
Laborstory Analysis (VOCs, N, P) (per year)| samples 131 $200 $26,200
shipping and handiing (per year)|  shipmt 24 $100 $2,400
(1) All Post Treatment Sampling costs are presented in costs per ber of les and shi ts required per year - costs are presented

as annual O&M costs

»




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - YEAR 1) / GRANULAR ACTIVATED CARBON
(YEAR 1- YEAR 30)
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

construction trafler (rental and delrvery)150'x12° construction traller - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means
mobiizstion Heavy equipment and traiers, per vendor estimats
demobiization] Allowance for traier and equipment demobiization
decon faciities| Based on level of personal and vehicie decontamination anticipated for this altemative
hesith and safety equipment| Allowance based on CDM equipment rates

SVE well insiaietion| Cost associated with installation of SVE wells. Based on CDM experience.
Vendor: inciudes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
SVE main system|interconnecting piping and a manual motor start switch

SVE control panels| Vendor estimate - NEEP (May 1998)

6" carbon steel pipe| based on COM experience

4" carbon sisel pipe{ based on COM experience
axcavation for piping placement (5 foot depth){ 12" wide trench and backfill, 36" deep as per 1996 Means

elecirical power service supply| Based on expected slectrical costs par month for this altermnative
water supply| Based on expecied use per month for this altemative (e.g., decon, personnel use)
electrical power requirements (10 HP){ Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

SVE trestment buikting| Basic prefabricated building on concrete pad. Based on COM experience.
sir/water seperator tankjBased on COM experience

Catalytic Oxidation Unit | Vendor estimate - Global Technologies, Inc (May 2000)
Natursl Gas | Vendor estimate - Global Technologies, Inc (May 2000)
Sampiing [Based on CDM experience

Vapor Phase Carton |Vendor estimate - Carbtrol (May 2000)
Regenerstion | Vendor estimate - Carbtrol (May 2000)
Dispossl { Vendor estimate - Carbtrol (May 2000)

Sampiing | Vendor estimate - Carbtrol iMai 2000i

Based on COM experience and average test kit costs - ~25 samples per test kit, samples
Test Kits/ Fiekd Screening (per year)| coflected on a grid of 1 sample/250 cy contam. matt; 1 sampling grid per 2 weeks
Based on 1998 sample analysis costs from Midwest laboratories; samples collected on a grid of 1
Laboratory Anslysis (VOCs, N, P) (per year)|sample/250cy contam. material; 1 sampling grid per month (including QA/QC samples)
shipping snd handiing (per yeer)] Costs associated with transporting samples from site to laboratory twice per month




TABLE 7-3
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 4
ALTERNATIVE SCS4C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON
COST SUMMARY
Item/Description Total Cost
CAPITAL COSTS
General $3,000
Soil Vapor Extraction (with emission controls) $206,000
Granular Activated Carbon $24,000
SUBTOTAL CONSTRUCTION COSTS $233,000
Bid Contingency (10%) $23,000
Scope Contingency (10%) $23,000
Engineering and Design (15%) $35,000
Oversight/Health and Safety (5%) $12,000
TOTAL CAPITAL COSTS $326,000
ANNUAL OPERATING AND MAINTENANCE COSTS
General $15,000
Regular System Maintenance/Electrical $22,000
Granular Activated Carbon Maintenance (Year 0- Year 1) $3,516,800
Granular Activated Carbon Maintenance (Year 1- Year 30) $120,600
Post Treatment Sampling $32,000
TOTAL ANNUAL COSTS $3,706,400
REPLACEMENT COSTS
None $0
TOTAL REPLACEMENT COSTS ¥ $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) © $326,000
Present Worth Annual O&M Costs $5,527,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $5,853,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given altemative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOIL VAPOR EXTRACTION {SVE) / GRANULAR ACTIVATED CARBON

DETAILED COST ESTIMATE
M
Construction/ Start-up &
Installation Annual O&M Baseline
COST COMPONENT Unit No. Units  Unit Cost p Costs
yr 1
mobitzation Is 1 $1,000 $1,000
demobiization is 1 $1,000 $1,000
decon fecilies [y 1 $1,000 $1,000
heaith and safely equipment yr 1 $9,000 $9,000
elecirical power service supply yr 1 $3,600 $3,600
weter supply 1 $2,400 $2,400
SVE wed [ 3 $5,000 $18,000
SVE main system| Is 1 $14.000 $14,000 $5,000 $10,000
SVE conrol panels| Is 1 $3,000 $3,000 $1,000 $500
6° carbon stee! piping ft 210 $57 $11,970
4" carbon steel piping | [ 110 $32 $3,.520
ation for piping o n 320 $0.87 $214
slectrical power requirements (10HP)|  yr. 1 $10,000 $10,000
SVE restment bulding|  of 800 $180 $144,000 included
ain'weler separsior tank Is 1 $5,000 $5,000 $1.000
Vapor Phese Carbon [ 2 $12,000 $24,000
First Yoar Vapor Phase Carbon Regenerstion ] 157.00 | $12,000 $1.884,000
First Yoar Vapor Phese Carbon Dispossl ] 628000 $3 $1,570,000
First Yoor Vapor Phase Carbon Sampling o8 157.00 $400 $62,800
Regenerstion [T 9.00 $12,000 $108,000
Dispossl b 3600 $3 $9.000
Ssmplng ] 9.00 $400 $3.600
Test Kits/ Flaid Scresning (per yeer)] samples 11 $300 $3,300
Laboratory Analysis (VOCs, N, P) (per year)| samples 131 §200 $26,200
shipping snd handiing (per yeer)]  shipmt 24 $100 $2.400

(1) AX Post Treatment Sampling costs are presented in coets per number of sampies and shipments required per year - costs are presented
as annual O&M costs



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4C: SOil VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON
DETAILED COST ESTIRATE - COMMENTS

id oy
- COMPONENT COMMENTS
- construction traller (rentsl and delivery}| 50'x12° construction irailer - $1.654mi delivery fes (100mi) - rental sliowance per 1996 Means
Heavy equipment and trailers, per vendor estimate
A for trailer and equipment demobiiization

decon teciities | Based on level of personal and vehicie decontamination anticipated for this altemative

M“MWMMMCWﬂ' rales
SVE well instalistion| Cost associated with installation of SVE wells. 8ased on CDM experience.

Vendor. includes blower, exp motor, inline air fiter, sdencers, diution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
SVE main system|interconnecting piping and & manual motor start switch
SVE control panels | Vendor estimate - NEEP (May 1998)
6” carbon stest pipe based on COM experience
4° carbon steel pipe | based on CDM experience
axcavation for piping piscement (5 foot depth)| 12” wide trench and backfill, 36° deep as per 1996 Means
slectrical power servics supply |Based on expected electrical costs per month for this altemnative
water supply | Based on expecied use per month for this alternative (e.g.. decon, personnel use)
Power requi (10 HP)| Based on 3-phase power, working 24 hrs/day, $0.09/KW-hr
SVE bulding | Basic prefabricated buiding on concrete pad. Based on COM experience.
o tank|Based on CDM experience
catalytic oxidizer/thermal Westment | Based on vendor estimates
Vapor Phese Certon [Vendor estimate - Carbtrol (May 2000)
First Yeor Vapor Phase Carbon Regensretion | Vendor estimate - Carbtrol (May 2000)
First Yoar Vapor Phase Carton Di Vendor estimate - Casbtrol (May 2000)
First Year Vapor Phese Carbon Sempiing | Vendor estimate - Carbtrol (May 2000

Regensration | Vendor estimate - Carbtrol (May 2000)
D Vendor estimate - Carbirol (May 2000)

mvmm-CMiHMI
Based on COM experience and average test kit costs - ~25 samples per test kit; samples collected

Test Kita/ Fleld Screening (per yeer)|on a grid of 1 sample/250 cy contam. matl; 1 sampling grid per 2 weeks

Based on 1998 sampie analysis costs from Midwest laboratories; samples collected on a grid of 1

Laboratory Analysis (VOCs, N, P) (per year){ sample/250cy contam. material; 1 sampling grid per month (including QA/QC samples)
shipping and handiing (per yean)| Costs associated with transporting samples from site to laboratory twics per month




APPENDIX D.2
DETAILED COST BACKUP
CATALYTIC OXIDATION VS. GRANULAR ACTIVATED CARBON

ALTERNATIVE SCS-7E



TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVE)AIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

COST SUMMARY
Iunﬁucﬁpuon Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
General $167.000
Leachate Monitoring Wells $120,000
VRS/Catatytic Oxidation System $976,000
Air Sparging $694,000
SUBTOTAL CONSTRUCTION COSTS ! $1,962,000
Bid Contingency (15%) $297,000
Scope Contingency (20%) $396.000
Engineering and Design (15%) $297,000
Oversight/Health and Safety (5%) $99,000
TOTAL CAPITAL COSTS $3,071,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $24,000
VRS Regular Maintenance/Electrical $63,000
Leachate Sampling and Analysis (per event) $28,000
Catalytic Oxidation Maintenance $109,000
Regular System Maintenance/Electrical $96.000
TOTAL ANNUAL COSTS $320,000
REPLACEMENT COSTS
Leachate Monitoring Wells (every 15 years) $29,000
Equipment Replacement (e.g., motors, blowers) -
every 15 years $30,000
TOTAL REPLACEMENT COSTS $59,000
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) $3,071,000
Present Worth Annual O&M Costs $2,051,000
Leachate Sampling
Quarterly Sampling - years 1 and 2 $207.000
Semi-annual Sampling - years 3 through 10 $295,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $5,624,000

(1) Capttal costs for construction items do not include oversight fees, which are accounted for
separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over 10 years.
(5) Present worth of replacement costs is based on a 7% annual discount rate and no replacement
Sce-7E (1) xis of leachate monitoring wells and system equipment. Page 10f3



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCL-TE: SOIL VAPOR EXTRACTION (SVE)JAIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA / MONITORING /
GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

OETAILED COST ESTIMATE
Construction/ Start-up &
installation Annus! O&M Baseline
COST COMPONENT Unit No. Units UnitCost| C ) Cost Costs Costs Costs
lognt fose| [ 1 $25,000 $25,000
construction ireder (rental end delivery) mo 3 $275 $825
Is 1 $1,000 $1,000
demabiization 1s 1 $1,000 $1,000
dwoon fecilties o 1 $1,000 $1,000
health and safety equipment mo 3 $2,000 $6,000 $24,000
SOCHTICE! POWSr S8rvVCe CONNecon [ 1 $5,000 $5,000
elactrical power service supply mo 3 $400 $1,200
weler supply mo 3 $200 $800
Plot Soale Siudy [ 1 $150,000 $60,000 $40,000 $50,000
Loachale - ng wed ond well 5 $8,000 $30,000
Performance Monllering well inetalialien end meturiels|  well 15 $6,000 $90,000
isbor|  hours 40 $60 $2,400
vehicle day 2 $60 $120
oqipment 1 $600 $600
1 $1,000 $500
Loschele laborstory anelysis 20 $230 $4,600
Quarterly reports 4 $5,000 $20,000
VRS wel 16 $6,000 $96,000
VRS main system 2 $50.000 $100,000 $20,000 $20,000 $25,000
VRS control panele 2 $10.000 $20,000 $1,000 $4,000
8° carton slesl piping 3000 $57 $171,000 $5.000
4° carbon steel piging 500 $32 $18,000 $3,200
ion Ao piping p 3500 4.4 $15.435
electricel power requirements (10 HP) 1 $20.000 $20,000
VRS bulking 1200 $160 $216,000 Included

Sce-TE (1) xo

1 4

Netural Ges 1 $43.500 $43,800

Catalyst Ry 3 $38,400 $11,520

Sempiing | 8 $5,500 $44,000
AS wel 57 $6,000 $342,000

AS main system 1 $100,000 $100,000 $20.000 $20,000 $25,000
AS control penets 1 $3,000 $3,000 $1,500 $600

6° certon sleel piping 3000 $57 $171,000 $34,200

4° carbon sleel piping 500 $32 $16,000 $3,200
for piping ph 3500 $4.41 $15.435

520 $25 $13.000

elactrical power requirements (25 HP} 1 $25,000 $25,000

AS buiding |Costs for AS bugiing with 9 VRS
sinweter seperaior tank |Costs for Y d with ding VRS
Costs for ft chuded with g VRS
Pege 20f3



Performence monlioring well insiafistion end materials | Cost based on COM

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCL-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG GMZ BOUNDARY AND SOURCE AREA /
MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

R
COMMENTS

legel fees] Cost based on COM sxperience

constructon trader (rentsl snd dekvery)
moblization

demobiization

decon faclies

health and safety equipment

wectrical power service connection

slectiical power service supply
waler supply

Leachate mondioring well instalistion end malerisis

labor

vehicle
oquipment

50°'x 12’ construction traller - $1.65/mi delivery les (100nV) - rents! allowance per 1996 Mesns

Heavy aquipment and trallers, per vendor estimate

Allowancs for tralier and equipment demobilization

Based on level of personal and vehicle decontamination anticipated for this atemastive

Allowance bassd on COM squipment rates

Based on COM experiencs

Based on expected electrical costs per month for this akemative

Based on use month for this allemative (e.g., decon, use)

Cost based on COM experience in mondioring well installation

n well instaliation

Based on 10 hour work day at the average CDM Labor rate of $80 for oversite personne!

Based on $300/week rental fee for & field vehicle

Based on COM equipment rental rates

loachale laboralory snalysis

VRS well instafistion | Cost associsted with installetion of SVE wells. Based on COM experience.

VRS mein system

VRS control paneis

6° carbon steel pipe

4" cardon steel pipe

for piping p (4 foot depth)
wlectrical power requirements (10 HFP)

VRS treatment buiiing

aithvater separalor tank

Ssin‘water ssparstor tank - condensate disposal

Catalysic Oxicalion Unit
Netural Gas
Catalyst Replecement

m'wmcwﬁ

AS well installation

AS main sysiem

AS control psnels

&° carbon steel piping

47 corbon steel piping
excavation for piping plscement
condensale dispossl
q (25 HP)
AS tresiment duliding
airivater separator tank

power

catalytic oxidation trestment |

Incidental exp (minor repairs, replacement of equipment, local purchases, etc)

Based on sverage cost incurred for VOC analysis; One duplicate and one blank will be collected per 10
samples

Vendor: includes blower, axp motor, inline air filter, silencers, dilution valve, moisture separator, condensate

transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mounting, interconnecting piping
and & manual motor start switch

Vendor estimate - NEEP (May 1958)

Based on CDM experience

Based on COM experience

12" wide trench and backfill, 48" deep as per 2000 Means

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

Basic prefabricated building on concrete pad. Based on CDM experience.
Based on COM experience

Based on COM

Vendor estimete - Globel Technologies, mLuayzwo)
Vendor estimete - Global T
Vendor sstimete - Giobel Technologies, m(u-yzooo)

Cost associsted with instalistion of AS wells. Based on COM experience.
Vendor: inchuies blower, 8xp motor, inline silencer, pressure relief vaive, unitized base, pressure gauge and
a manual motor starting switch.

/.

Based on COM experence

Based on COM experience
12" wids trench and Backfil, 48~ deep as per 2000 Mesns
Based on COM experience
Based on 3-phase Powsr, working 24 hrsiday, $0.09kW-hr
Costs for AS trestment buliding inciuded with corresponding VRS

Costs for ariweler separsior tank included with comesponding VRS

Scs-TE (1) .48

Page 3 of3



TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION (YEAR O - 6
MONTHS) / GRANULAR ACTIVATED CARBON (6 MONTHS - YEAR 10)

COST SUMMARY
Iumlf)ncripuon %ul Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
General $167,000
Leachate Monitoring Wells $120,000
VRS/Catalytic Oxidation System $976,000
Granular Activated Carbon $24,000
Air Sparging $694,000
SUBTOTAL CONSTRUCTION COSTS $2,006,000
Bid Contingency (15%) $301,000
Scope Contingency (20%) $401,000
Engineering and Design (15%) $301,000
Oversight/Health and Safety (5%) $100.000
TOTAL CAPITAL COSTS $3,109,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $24,000
VRS Regular Maintenance/Electrical $63,000
Leachate Sampling and Analysis (per event) $28,000
Catalytic Oxidation System Maintenance $76,000
Granular Activated Carbon Maintenance $398,000
Regular System Maintenance/Electrical $96,000
TOTAL ANNUAL COSTS $686,000
REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years) $29,000

Equipment Replacement (e.g.. motors, blowers) -
every 15 years $30,000
TOTAL REPLACEMENT COSTS * $59,000

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) $3,109,000
Present Worth Annual O&M Costs $3,029,000.00
Leachate Sampling

Quartery Sampling - years 1 and 2 $207,000
Semi-annual Sampling - years 3 through 10 $295,000
Present Worth Replacement Costs ® $0
TOTAL PRESENT WORTH $7,540,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given altemative.
(4) Present worth of annual O&M costs is based on a 7% discount rate over 10 ysars.
(5) Present worth of replacement costs is based on a 7% annual discount rate and no replacement
Scs-7E (4).xis of leachate monitoring weils and system equipment. Page 10f3
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-TE: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE AREA ! MONITORING / GROUNDWATER USE

RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0 - ¢ MONTHS) / GRANULAR ACTIVATED CARBON (6§ MONTHS - YEAR 10}
DETAILED COST ESTIMATE

Construction/
Installation

Annual O&M
Costs

Start-up &
Baseline

Costs

construciion trader (rentel and delivery) mo 3
mobiizetion [ 1 $1,000 $1.000
demobitystion 18 1 $1,000 $1,000
decon leclities ] 1 $1,000 $1.000
hoolh and selety equipment mo 3 $2,000 $6,000 $24,000
ctricel power service s 1 $5.000 $5,000
electricel power service supply mo 3 $400 $1,200
weter supply mo 3 $200 $600
Pilot Scale Study Is 1 $150,000 $60,000 $40,000 $50,000
Loachele - ring well and woll 5 $6.000 $30,000
Performance Monlioring well insielation end materisis |  well 15 $8,000 $90,000
lador|  hours 40 $60 $2,400
vehicle day 2 $60 $120
oquipment s 1 $600 $600
miscellensous Is 1 $1,000 $500
Loechele laborsiory anelysis|  each 20 $230 $4,600
querierly reports | each 4 $5,000 $20.000
VRS well instalation o8, 18 $8,000 $96,000
VRS mein system Is 2 $50,000 $100,000 $20,000 $20,000 $25,000
VRS conirol panels Is 2 $10,000 $20,000 $1,000 $4,000
6° carbon ates! piping ft 3000 $57 $171,000 $5,000
€ cerbon stee! piping ft 500 $32 $16,000 $3,200
for piping ple ft 3500 $4.41 $15.435
slectricel power requirements (10 HP) yr. 1 $20,000 $20,000
VRS treatwent dulkding | of 1200 $180 $216,000 included
airfwaler seperetor tenk s 2 $10,000 $20,000 $4,000
airiveler seperstor bank - condensele dispossl 260 $25 $8,500
Calalytic Oxidelion Unkt is 1 $276,000 $276,000 Included $10,000
Neturel Gos s 1 $21,900 $21,900
Sampting ) 8 $5,500 $44,000
Vepar Phese Carbon e 2 $12,000 $24,000
Regeneration b 22.00 $12.000 $264,000
Disposs!| b 50600 $3 $126.500
oa 22.00 $400 $8.800
AS well inatafetion | oa 57 $6,000 $342.000
AS main system s 1 $100,000 | $100.000 $20.000 $20,000 $25.000
AS control panels [ 1 $3.000 $3.000 $1,500 $600
&° ceron siesl piging [ 3000 $57 $171,000 $34,200
#° carton sleel piping [ 500 $32 $16,000 $3,200
tion for piping ple [] 3500 $4.41 $15.435
condensete disposel gal 520 $25 $13,000
sloctrical power requirements (25 WP)|  yeer 1 $25,000 $25,000
AS irestment bulding [Costs for AS buliding included with ponding VRS
ain\valer seperaior tenk | Costs for airwaler separvior tank ded with ding VRS
cateiyiic oxidetion reetment |Costs for catalys inchuded with o VRS
Sca-TE (4).xds Page 20M3



- SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
_ ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEYAIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE
RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0 - 6 MONTHS) / GRANULAR ACTIVATED CARBON (6 MONTHS - YEAR 10)

< DETAILED COST ESTIMATE - COMMENTS
S~
K COST COMPONENT COMMENTS

v ' : Cost based on COM experience ] '

50'x12' construction trailer - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means

mobilzaton | Heavy equipment and trailers, per vendor estimate

demobilzaton | Allowance for trailer and equipment demobilization
' decon faciites | Based on level of personal and vehicle decontamination anticipated for this alternative
heatth and sefely equipment| Allowance based on CDM equipment rates
slectrical power service connection [Based on COM experience
slectrical power service supply |Based on expected electrical costs per month for this alternative
weler aupply |Based on use per month for this atemative (e.g., decon, personnel use)

Leachale moniioring well instalision and meleriels | Cost based on CDM experience in monitoring well installation
Performence monforing well instafislion and melerals [Cost based on CDM experience in moni well installation

isbor|Based on 10 hour work day at the average CDM labor rate of $60 for oversite personnel
I veticie [Based on $300/week rental fee for a field vehicle
equipment|Based on COM equipment rental rates
miscelsneous | InCidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost incurred for VOC analysis; One duplicate and one blank will be collected
sr 10 samples.

VRS wel installation | Cost associated with installation of SVE wells. Based on COM experience.

Vendor: includes blower, exp motor, infine air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
VRS mein system |interconnecting piping and a manual motor start switch
- VRS control panels | Vendor estimate - NEEP (May 1998)
6° carton stee! pipe | Based on CDM experience
4° carbon steel pipe |Based on COM experisnce
excavafion for piping placement (4 foot depth) | 12° wide trench and backfill, 48" deep as per 2000 Means
slectricsl power requirements (10 HFy |Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr
VRS tresiment buliing | Basic prefabricated building on concrete pad. Based on CDM experience.
airwater separsior tank | Based on COM experience
sirwater separator tank - condensale disposal|Based on COM experience
catalyic oddation|Based on COM experience
Neural Gos|Based on COM rience

Catalybc Oxideion Unk|Vendor estimate - Global Technologies, Inc (May 2000)
Naturel Gas | Vendor estimate - Global Technologles Inc (May 2000)
Sampiing|Based on CDM experience

Vapor Phase Carton | Vendor estimate - Carbtrol (May 2000)

Regenerstion{Vendor estimate - Carbtrol (May 2000)

l Disposal| Vendor estimate - Carbtrol (May 2000)
Sampiing]|Vendor estimate - Carbtrol (May 2000

AS well instatietion | Cost associated with installation of AS wells. Based on COM experience.
l AS main system Vendor: includes blower, sxp motor, inline silencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch.
AS control penels | Vendor estimate
6° cavban sieel piping |Based on CDM experience
' 4" carbon siwel piping | Based on CDM experience
excavadon for piping placement | 12" wide trench and backfill, 48" deep as per 2000 Means
condensale disposs! | Based on COM experience
slectrical power requirements (25 HF) | Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr
I AS ireatment buiiding | Costs for AS treatment building included with corresponding VRS

sinwater ssparator tank | Costs for air/water separator tank included with corresponding VRS
catalyic axidaion treatment | COSLS Tor Catalytic oxidation treatment included with oorrespo%mg VRS

Sce-TE (4) s Page 3 ofd



TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7
ALTERNATIVE SCS-TE: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE

AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0-
YEAR 1) / GRANULAR ACTIVATED CARBON (YEAR 1- YEAR 10)

COST SUMMARY
lumJl'Ducripﬂon Total Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
General $167,000
Leachate Monitoring Welig $120,000
VRS/Catalytic Oxidation System $976,000
Granular Activated Carbon $24,000
Air Sparging $694,000
SUBTOTAL CONSTRUCTION COSTS $2,006,000
Bid Contingency (15%) $301,000
Scope Contingency (20%) $401,000
Engineering and Design (15%) $301,000
Oversight/Health and Safety (5%) $100,000
TOTAL CAPITAL COSTS $3,109,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $24,000
VRS Regular Maintenance/Electrical $63,000
Leachate Sampling and Analysis (per event) $28,000
Catalytic Oxidation System Maintenance $98,000
Granular Activated Carbon Maintenance $399,000
Regular System Maintenance/Electrical $96,000
TOTAL ANNUAL COSTS $708,000
REPLACEMENT COSTS

Leachate Monitoring Wells (every 15 years) $29,000

Equipment Replacement (8.g., motors, blowers) -
every 15 years $30,000
TOTAL REPLACEMENT COSTS @ $59,000

PRESENT WORTH ANALYSIS
Tota! Capital Costs (from above) ™ $3,109,000
Present Worth Annual O&M Costs $3,806,000.00
Leachate Sampling

Quarterly Sampling - years 1 and 2 $207,000
Semi-annual Sampling - years 3 through 10 $295,000
Presant Worth Replacement Costs ® $0
TOTAL PRESENT WORTH $7,417,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over 10 years.

(5) Present worth of replacement costs is based on a 7% annual discount rate and no replacement

of leachate monitoring wells and system equipment.
Scs-TE (2) xis
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7

ALTERNATIVE SCS-TE: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE
RESTRICTIONS / CATALYTIC OXIDATION (VEAR 0- YEAR 1) / GRANULAR ACTIVATED CARBON (YEAR 1- YEAR 10)

DETAILED COST ESTIMATE
Construction/ Start-up &
installation Annual O&M Baseline
COST COMPONENT Unit No. Units  Unit Cost | Cost Costs Costs Costs
logel [ ] 1 $25,000 $25,000
construction trader (rentsl and delvery) mo 3 $275 $825
mablizetlon L) 1 $1.000 $1,000
demobiization 18 1 $1.000 $1,000
deoon feclites oa 1 $1.000 $1,000
hoekth and salely eqipment mo 3 $2,000 $6,000 $24,000
wlectrical power service connection s 1 $5.000 $5,000
elacincel power service supply mo 3 $400 $1,200
waler supply mo 3 $200 $600
Plot Scals Skaty [ 1 $150,000 $60,000 $40,000 $50,000
Leschale - monering well insledislion and { wel 5 $8,000 $30,000
Performance Moniioring well instelialion snd materials well 15 $6.000 $90,000
labor|  hours 40 $60 $2.400
vehicls dey 2 $60 $120
oquipment Is 1 $600 $600
miscellaneous [ 1 $1,000 $500
Leachels laborsfory anelysis|  each 20 $230 $4,600
quarteriy reports|  each 4 $5,000 $20,000
VRS well instelistion 8. 18 $6,000 $96,000
VRS main system Is 2 $50,000 $100,000 $20,000 $20,000 $25.000
VRS control panels s 2 $10,000 $20,000 $1,000 $4,000
6" carbon stee! plping ft 3000 $57 $171,000 $5,000
#° certon steel piping [] 500 $32 $16.000 $3,200
for piging p ft 3500 $4.41 $15435
electricel power requirements (10 HP) y. 1 $20.000 $20,000
VRS irestment bullding of 1200 $180 $216,000 Included
airfwater separsior tank s 2 $10,000 $20.000 $4,000
sinweler seperaior tank - condeneale disposel 260 $25 $8,500
Catalytic ¢ Undt s 1 $276,000 | $276,000 included $10.000
[ 1 $43,800 $43.800
[ ] 8
Vapor Phese Carbon o8 2 $12,000 $24,000
Regenersiion [ 22.00 $12,000 $264.000
Disposal | b 50600 $3 $126,500
Sampiing [ 22.00 $400 $8,800
AS well instelistion [ 57 $6,000 $342,000
AS main system is 1 $100,000 | $100,000 $20,000 $20,000 $25.000
AS control paneis is 1 $3.000 $3.000 $1,500 $600
6" carban ates! piging ¥ 3000 $57 $171,000 $34,200
& carbon stesl piping ¥ 500 $32 $16,000 $3,200
for piping ¥ 3500 [ZX3] $15,435
o gal 520 $25 $13,000
elecirical power requirements (23 MHP) yoar 1 $25,000 $25,000
AS rostment buliding [Costs for AS building with ponding VRS
eirveler sepersior lank |Costa for sirfweter separstor iank inchuded with corresponding VRS
y (Costs for cataly it g VRS

Scs-TE 2)2ds
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7

_ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE
& RESTRICTIONS / CATALYTIC OXIDATION (YEAR 0- YEAR 1) / GRANULAR ACTIVATED CARBON (YEAR 1- YEAR 10)
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS
legal mes|Cost based on CDM experience

construction trader (rental and delivery) | 50'x12' construction trailer - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means
I mobilzabon | Heavy equipment and trailers, per vendor estimate

demobifizetion | Allowance for trailer and equipment demobilization
decon facittes | Based on leve! of personal and vehicle decontamination anticipated for this atternative
heaith and safety squipment | Allowance based on CDM equipment rates
slactrical power service connecton | Based on CDM experience
I electrical power service supply | Based on expected electrical costs per month for this alternative
Based on e ed use per month for this atemative (e.g. rsonnel use)

Leachale monitoring welt instalaion and metedals |Cost based on COM experience in monitoring wel! installation
Performance moniioring well installstion and materals | Cost based on CDM experience in monitoring well installation

iabor|Based on 10 hour work day at the average COM fabor rate of $60 for oversite personnel
vehicle |Based on $300/week rental fee for a field vehicle
equipment| Based on COM equipment rental rates
misceflansous | Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost incurred for VOC analysis; One duplicate and one blank will be collected
lsachate laboratory analysis 10

VRS well installafion | Cost associated with installation of SVE wells. Based on COM experience.
Vendor: includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
VRS main systeminterconnecting piping and a manual motor start switch
VRS control paneis | Vendor estimate - NEEP (May 1998)
&° carbon stee! pipe | Based on COM experience
4° carbon steel pipe | Based on CDM experience
excavadion for piping plecement (4 oot depth) | 12" wide trench and backfill, 48" deep as per 2000 Means
slactrical power requirements (10 HP) | Based on 3-phase power, working 24 hrs/day, $0.09/&kW-hr
VRS treatment building | Basic prefabricated building on concrete pad. Based on CDM experience.
sirwater separsior tank | Based on CDM experience
dor tank - condenssie disposal | Based on CDM experience

sidwaler

D

Catalytic Oxidation Unit| Vendor estimate - Global Technologies, Inc (May 2000)
Natural Gas|Vendor estimate - Global Technologies, Inc (May 2000)
Sampiing|Based on CDM experience

Vapor Phase Caron | Vendor estimate - Carbtrol (May 2000)
Regeneration |Vendor estimate - Carbtrol (May 2000)

Disposal| Vendor estimate - Carbtrol (May 2000)

Sampiing|Vendor estimate - Carbtrol (May 2000

AS well instalation | Cost associated with installation of AS wells. Based on COM experience.
AS main system Vendor. includes blower, exp motor, inline silencer, pressure relief valve, unitized base, pressure
gauge and 8 manual motor starting switch.
AS control peneis | Vendor estimate
6° caron steel piping | Based on CDM experience
" casbon steel piping | Based on CDM experience
axcavalion for piping plecement] 12" wide trench and backfill, 48" deep as per 2000 Means
condensale disposal|Based on COM experience
sloctrical power requirements (25 HF) | Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr
AS treatment building [Costs for AS treatment building included with corresponding VRS
aiwater separstor tank | Costs for airwater separator tank included with corresponding VRS
catalytic oaxidasion treatment | COSIS Tor Catalylic oxidation treatment included with corresponding VRS

Scs-TE (2).ds Page dof 3



TABLE 7-9
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FOCUSED FEASIBILITY STUDY

SOURCE AREA 7

ALTERNATIVE SCS-TE: SOIL VAPOR EXTRACTION (SVE)AIR SPARGING (AS) ALONG SOURCE
AREA / MONITORING / GROUNDWATER USE RESTRICTIONS / GRANULAR ACTIVATED CARBON

COST SUMMARY
Item/Description Tota! Cost
CAPITAL COSTS

Groundwater Use Restrictions $25,000
General $167,000
Leachate Monitoring Wells $120,000
Granular Activated Carbon $24,000
VRS $700,000
Alr Sparging $694,000
SUBTOTAL CONSTRUCTION COSTS " $1,730,000
Bid Contingency (15%) $260,000
Scope Contingency (20%) $346,000
Engineering and Design (15%) $260,000
Oversight/Health and Safety (5%) $87,000
TOTAL CAPITAL COSTS $2,683,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General $24,000
VRS Regular Maintenance/Electrical $63,000
Leachate Sampling and Analysis (per event) $28,000
Granular Activated Carbon Maintenance (Year 0-Yeart1) $2,214,300
Granular Activated Carbon Maintenance (Year 1-Year10 $399,000
Regular System Maintenance/Electrical $96,000
TOTAL ANNUAL COSTS $2,824,300
REPLACEMENT COSTS /

Leachate Monitoring Wells (every 15 years) $29,000

Equipment Replacement (e.g., motors, blowers) -
every 15 years $30,000
TOTAL REPLACEMENT COSTS ® $59,000

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ™ $2,683,000
Present Worth Annual OZM Costs $5.928,300.00
Leachate Sampling

Quarterty Sampling - years 1 and 2 $207,000
Semi-annual Sampling - years 3 through 10 $295,000
Present Worth Replacement Costs ® $0
TOTAL PRESENT WORTH $9,113,300

(1) Capital costs for construction items do not include oversight fees, which are accounted for
separately.
(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.
- (4) Present worth of annual O8M costs is based on a 7% discount rate over 10 years.
(5) Present worth of replacement costs Is based on a 7% annual discount rate and no replacement

Scs-TE (3).xis of leachate monitoring wells and system equipment.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7

DETAILED COST ESTIMATE

ALTERNATIVE SCS-7E: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER USE
RESTRICTIONS / GRANULAR ACTIVATED CARBON

Construction/
Installation
Costs

Annual O&M Costa

Start-up &
Bassline
Costa

Sca-TE ) s

canetruction reller (rental end debvery} mo 3 3275
Is 1 $1.,000 $1.000
demobillz ation 18 1 $1,000 $1,000
decon fecliies [ 1 $1,000 $1,000
heelh and selety equipment mo 3 $2,000 $6.000 $24,000
eloctrical power service CONNeCtion is 1 $5.000 $5.000
oloctricel powsr service supply mo 3 $400 $1.200
water supply mo 3 $200 $600
Pt Scele Study is 1 $150.000 $60,000 $40,000 $50,000
Losahale wat -nd well [] $8.000 $30,000
Poarformence MonSoring well instelietion and meterisis | well 15 $8,000 $90,000
abor]  hours 40 $60 $2,400
wehicle 2 $00 $120
oqipment is 1 $600 $600
miscefansous is 1 $1,000 $500
Leachele laboratory sneiysis|  each 20 $230 $4.600
quuterty mports|  each 4 $5.000 $20,000
VRS wed oa. 18 $8,000 $96,000
VRS mein system Is 2 $50,000 $100,000 $20,000 $20,000 $25,000
VRS control panele ts 2 $10,000 $20.000 $1.000 $4,000
€ carbon stesl piping L3 3000 $57 $171,000 $5,000
4° carbon sleel piping ft 500 $32 $16.000 $3,200
excevetion for piping plecerment ft 3500 $4.41 $15.435
slactricel power requiremants (10 WP) o 1 $20,000 $20.000
VRS resiment bulding of 1200 $180 $218,000 included
alrAvaler separeior fenk is 2 $10,000 $20,000 $4.000
ab/water sepersior fenk - condensele diepossl | 200 $25 $8.500
Vapor Phase Carton e 2 $12,000 $24,000
First Yeer Vapor Phase Carbon Regeneralion [ 122.00 $12,000 $1.4684,000
First Year Vapor Phase Carbon Dispossl | [ 260800 $3 $701,500
First Year Vagar Phese Carbon Sempling o8 122.00 $400 $48,800
Megenersion [ 22.00 $12,000 $264,000
Dispossl [ 50000 $3 $126,500
Samplng [ 22.00 $400 $8,800
AS well instafiation [ 57 $6,000 $342,000
Asmansyom] 18 1 $100, $100,000 $20,000 $20,000 $25,000
AS cortrol panels is 1 $3,000 $3.000 $1,500 $600
6° carban steel piping [ 3000 $57 $171,000 $34,200
4 carbon steel piping [] $00 $32 $18,000 $3,200
oxcavation for piping plecenent L 3500 $4.41 $15435
condensele dieposel ool 520 $25 $13,000
slociricel power requirements (25 HP)|  yeer 1 $25,000 $25.000
slscirical power requirements (25 HP) |Cosss for AS bulkding wan VRS
ahatar sspersior fenk [Costs for skt tonk waty IS}
cetaiytic oxidelion ireetment |Costs for catalytic wih VRS
Pege 203



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 7
ALTERNATIVE SCS-TE: SOIL VAPOR EXTRACTION (SVEVAIR SPARGING (AS) ALONG SOURCE AREA / MONITORING / GROUNDWATER
USE RESTRICTIONS / GRANULAR ACTIVATED CARBON

DETAILED COST ESTIMATE - COMMENTS

e T
COST COMPONENT
logel fess

construcon tradler (rentsl and delivery)
mobikzation

demobilization

decon feciiffes

heakh and safely equipment
eloctrical power service connection
electrical power service supply

waler supply

Leachale moniioring well instaliaion and melerisis
Pesformance moniioring well instsliasfion and melerisls

e = ——
COMMENTS
Cost based on CDM experience

50'x12' construction trailer - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means

Heavy equipment and trailers, per vendor estimate

Allowance for trailer and squipment demobilization

Based on level of personal and vehicie decontamination anticipated for this alternative

Allowance based on COM equipment rates

Based on CDM experience

Based on expected electrical costs per month for this alternative

Based on use per month for this altemative (e.g., decon, personnel use)

Cost based on CDM in well instaliation

Cost based on CDM e in well installation

Based on 10 hour work day at the average COM labor rate of $60 for oversite personnel

Based on $300/week rental fee for a field vehicle

Based on COM equipment rental rates

Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)

leachate laboratory analysis

VRS wel instalialion

VRS mein system
VRS control psneis

Based on average cost incurred for VOC analysis; One duplicate and one blank will be collected
10 sa S.

Cost associated with installation of SVE wells. Based on COM experience.

Vendor: includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
intercon and a manual motor start switch

Vendor estimate - NEEP (May 1998)

8° carbon steel pipe

Based on CDM experience

4° carbon steel pipe

Based on CDM experience

excavabion for piping placement (4 foot depth)

12* wide trench and backfill, 48" deep as per 2000 Means

lectrical power requirements (10 HF)

Based on 3-phase power, working 24 hrs/day, $0.09/&KW-hr

VRS lrestment buliding

Basic prefabricated building on concrete pad. Based on COM experience.

sirwater separsior tank

Based on COM experience

sirfwater separsior tenk - condensate disposal

Vapor Phase Carbon

Based on COM experisnce

Vendor estimate - Carbtrol (May 2000)

First Year Vapor Phase Carban Regeneration

Vendor estimate - Carbtrol (May 2000)

First Year Vapor Phase Carbon Disposal

Vendor estimate - Carbtrol (May 2000)

First Yoar Vapor Phase Carbon Sampling

Regeneration

Vendor estimate - Carbtrol (May 2000

Vendor estimate - Carbtrol (May 2000)

Disposal

Vendor estimate - Carbtrol (May 2000)

Sampling

AS well instalislion

Vendor estimate - Carbtrol (May 2000)

Cost associated with installation of AS wells. Based on CDM experience.

AS main systemn

AS control penels
6° carbon steel piping
4° carbon steel piping

excavaiion for piping placement
condensale dsposal
electrical power requirements (25 HP)

Vendor: includes blower, exp motor, inline silencer, pressure relief valve, unitized base, pressure
gauge and a manual motor starting switch.

Vendor estimate

Based on CDM experience

Based on COM experience

12" wide trench and backfill, 48" deep as per 2000 Means

Based on CDM experience

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

AS trestment buliding

Costs for AS treatment building included with corresponding VRS

airfwaler separator tank

Costs for air/water separator tank included with corresponding VRS

catalytic oxidation treatment

Costs for catalytic oxidation treatment included with corresponding VRS

Scs-7E (3)xds
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APPENDIX D.3

DETAILED COST BACKUP

CATALYTIC OXIDATION VS. GRANULAR ACTIVATED CARBON

ALTERNATIVE SCS-11C



TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

COST SUMMARY
item/Description Total Cost
CAPITAL COSTS

General $3,000
Soil Vapor Extraction (with emission controls) $242,000
Catalytic Oxidation System $143,500
SUBTOTAL CONSTRUCTION cosTs $388,500
Bid Contingency (10%) $39,000
Scope Contingency (10%) $39,000
Engineering and Design (15%) $58,000
Oversight/Health and Safety (5%) $19,000
TOTAL CAPITAL COSTS $543,500

ANNUAL OPERATING AND MAINTENANCE COSTS

General $18,000
Regular System Maintenance/Electrical $36,000
Catatytic Oxidation System Maintenance $68,880
Post Treatment Sampling $90,000
TOTAL ANNUAL COSTS $212,880
REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS @ $0

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) @ $543,500
Present Worth Annual O&M Costs ¥ $2,642,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $3,185,500

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.
(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

Note: SVE present worth costs are based on 30 year operation.

SCS-11¢c (1).XLS



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE
Construction/ Start-up &
Installation Annual O&M Baseline
COST COMPONENT Unit No. Units Unit Cost| Capital Cost Costs Costs

Costs

e

$3.300 $3,300

construction trader (rental and delivery) yr 1
mobikzabon Is 1 $1,000 $1.000
ation 18 1 $1,000 $1,000
decon facilites ea 1 $1,000 $1,000
health and safety equipment yr 1 $9,000 $9,000
slectical power secvice supply yr 1 $3.800 $3,6800
waler supply 1 $2,400 $2,400
SVE well instellstion oa $6,000 $30,000
SVE main system unit 1 $18,000 $18,000 $6,000 $10,000
SVE control psnels unit 1 $3,000 $3,000 $1.500 $500
6° carbon stesl plping ft 535 $57 $30,495
4° carbon steel piging ft 100 $32 $3.200
excavation for piping plscement ft 635 $0.67 $425
ctrical power req (25 HP) Is 1 $25,000 $25,000
SVE trestment buliding sf 800 $180 $144,000 included

is $5,000 $5,000

($143,500 | $143,500 included | $10,000

Catalytic Oxidation Unit is 1
Natursl Gas is 1 $12,000 $12,000
Catalyst Repiscement oa 9 $9,600 $2,880
Sampling oa 8 $5,500 $44,000
Test iGts/ Fiekd Screening (per year)| samples 33 $300 $9,900
Laborstory Ansiysis (VOCs, N, P) (per yesr)| samples 390 $200 $78,000
shipping snd handling (per yesr) |  shipmt 24 $100 $2,400

(1) All Post Treatment Sampling costs are presented in costs per number of sampies and shipments required per year - cosls are presented
as annual O&M costs

SCS-11c (1).XLS



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

construction trader (rental and devery}
mabikization
demobiization
decon tacilites
heatth and sslely equs;

S—
COMMENTS

50'x12 construction trailer - $1.65/mi delivery fee (100mi) - rental allowance per 1996 Means

Heavy equipment and trailers, per vendor estimate

Allowance for trailer and equipment demobilization

Based on level of personal and vehicle decontamination anticipated for this alternative

Allowance bassd on COM equipment rates

slectrical power service supply
waler supply

SVE wel installaton
SVE main system

SVE control penels

6” carbon steel piping

47 carbon steel piping
axcavation for piping placement
/ power req (40 HP)
SVE treatment buiiding
airwaler separsior tank
catalytic oxicirerthermal trestmont

Catalytic Oxidation Unit
Natwal Gas

Test Kits/ Fleid Screening (per year)

Laborafory Analysis (VOCS, N, P) (per year)
shipping and handiing (per year)

Based on expected electrical costs per month for this atemative

Based on use month for this altemative (e.g.. decon, use)

Cost associated with installation of SVE wells. Based on COM expesrience.

Vendor: includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
interconnecting piping and a manual motor start switch

Vendor estimate - NEEP (May 1998)

based on COM experience

based on COM experience

12" wide trench and backfifl, 36" deep as per 1996 Means

Based on 3-phase power, working 24 hrs/day, $0.09/kW-hr

Basic prefabricated building on concrete pad. Based on COM expenence.

Based on COM experiencs

Based on vendor estimates

Vendor estimate - Global Technologies, Inc. (May 2000)

Vendor estimate - Global Technologies, inc. (May 2000)

Vendor estimate - Global Technologies, Inc. (May 2000)

Based on COM '

Based on COM experience and average test kit costs - ~25 samples per test kit; samples
collected on & grid of 1 sampie/250 cy contam. matl; 1 sampling grid per 2 weeks

Based on 1998 sample analysis costs from Midwest laboratonies; samples collected on a grid of 1
sample/250cy contam. material; 1 sampling grid per month (including QA/QC samples)

Costs associated with transporting samples from site to laboratory twice per month

SCS-11c (1).XLS




TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEARO - 6
MONTHS)/ GRANULAR ACTIVATED CARBON (6 MONTHS - YEAR 30)

COST SUMMARY
ltemI=Descriptlon Total Cost
CAPITAL COSTS

General $3,000
Soil Vapor Extraction (with emission controls) $242,000
Catalytic Oxidation System $143,500
Granular Activated Carbon $24,000
SUBTOTAL CONSTRUCTION COSTS $412,500
Bid Contingency (10%) $41,000
Scope Contingency (10%) $41,000
Engineering and Design (15%) $62,000
Oversight/Health and Safety (5%) $21,000
TOTAL CAPITAL COSTS $577,500

ANNUAL OPERATING AND MAINTENANCE COSTS

General $18,000
Regular System Maintenance/Electrical $36,000
Catalytic Oxidation System Maintenance $60,000
Granular Activated Carbon Maintenance $50,002
Post Treatment Sampling $90,000
TOTAL ANNUAL COSTS $254,002
REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS 2 $0

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) & $577,500
Present Worth Annual O&M Costs ¢ $2,412,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $2,989,500

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
SCS-1Metan (& present worth costs are based on 30 year operation.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - § MONTHS) / GRANULAR ACTIVATED CARBON
(8 MONTHS - YEAR 30)

DETAILED COST ESTIMATE
Construction/ Start-up &
Installation Annual O&M Baseline
COST COMPONENT Unit No. Units Unit Cost Costs Costs
KA 4 o > ; PO M N0
construction tradler (rentel and dedvery) 1 $3,300
is 1 $1,000 $1,000
demobiization 18 1 $1,000 $1,000
decon feclives o8 1 $1,000 $1,000
heekth and safety equipment yr 1 $9,000 $9,000
alectrical power service supply yr 1 $3,800 $3,600
water supply 1 $2,400 $2,400
SVE well installetion oa 5 $6,000 $30.000
SVE mein system unit 1 $18,000 $18,000 $6,000 $10,000
SVE control panels unit 1 $3,000 $3,000 $1,500 $500
8° carbon stes! piping ft 535 $57 $30,495
4° carbon stes! piping ft 100 $32 $3,200
sxcavetion for piping placement ft 835 $0.867 $425
POwer requi (28 HP) is 1 $25.000 $25,000
SVE of 800 $180 $144,000 included
aioweler sepersior tenk is 1 $5.000 $5.000 $500
Catalytic O umt is 1 $143,500 { $143,500 included $10,000
Naturel Gos is 1 $6.000 $6,000
Sempiing . 8 $5,500 $44,000
Vapor Phase Carbon [ 2 $12,000 $24,000
Regenerstion o8 4.00 $12,000 $48,000
D / [ 160.8 $3 $402
Semphing [ ] 4.00 $400 $1.600
Teat Kits/ Fiskd Screening (per yeer)| samples 3 $300 $9.900
Laboretory Anelysis (VOCs, N, P) (per yeer) | _samples 390 $200 $78.000
shipping end hendling (per yeed) |  shipmt 24 $100 $2,400

(1) All Post Treatment Sampling costs are presented in costs per number of samples and shipments required per year - costs are presented
as annual O&M costs

SCS-11c (4).XLS
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SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0 - 6§ MONTHS) / GRANULAR ACTIVATED CARBON (6
MONTHS - YEAR 30)
DETAILED COST ESTIMATE - COMMENTS

Ty —
COST COMPONENT COMMENTS

conatruction trader (rents! and delivery) | 50°'x12° construction traller - $1.65/mi delivery fee (100mi) - rents! aliowence per 1996 Means
demodiization | Allowance for trailer and equipment demobilization
decon feciibies |Based on level of personal and vehicie decontamination anticipated for this altemnative
hoslth end salely equipment |Allowance based on CDOM equipment rates

electricel power service supply | Based on expecied sieciricai costs per month for this aliemative

Cost associated with installstion of SVE wells. Based on COM axperience.
Vendor: includes blower, axp motor, inline air filter, sllencers, dilution valve, moisture separalor,
SVE main sysrem | condensate transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
Interconnecting and a manusl motor start switch

SVE control peneds | Vendor estimate - NEEP (May 1998)

6" carbon seel piping | based on COM experience

rmmmymcouw

for piping 12° wide trench and backfill, 36" deep as per 1996 Means
elactricel power requirements (40 +7) | Based on J-phase power, working 24 hrs/day, $0.00kW-hr

SVE buiking | Basic prefabricated bullding on concrels pad. Based on COM experience.

Sempiing | Vendor estimate - Carbtrol

Based on COM experience and average lest kit costs - ~25 samples per lest ki; samples collected
Test Kitw/ Fiekd Screening (per yeer) [On & grid of 1 sample/250 cy contam. maft; 1 sampiing grid per 2 weeks
Based on 1998 sampie analysis costs from Midwest laboratories; samples collected on a grid of 1
Labarsiory Aneiyais (VOCa, N, P} (per year} |sampie/250cy comtam. material; 1 sampiing grid per month (including QA/QC samples)
ahipping and hendiing (per year} |COSts associated with transporting samples from site to laboratory twice per month

SCS-t1c (4).XLS



TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS
FEASIBILITY STUDY

SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE)/ CATALYTIC OXIDATION (YEAR 0-
YEAR 1)/ GRANULAR ACTIVATED CARBON ( YEAR 1- YEAR 30)

COST SUMMARY
item/Description Total Cost
CAPITAL COSTS

General $3,000
Soil Vapor Extraction (with emission controls) $242,000
Catalytic Oxidation System $143,500
Granular Activated Carbon $24,000
SUBTOTAL CONSTRUCTION cosTs $412,500
Bid Contingency (10%) $41,000
Scope Contingency (10%) $41,000
Engineering and Design (15%}) $62,000
Oversight/Health and Safety (5%) $21,000
TOTAL CAPITAL COSTS $577,500

ANNUAL OPERATING AND MAINTENANCE COSTS

General $18,000
Regular System Maintenance/Electrical $36,000
Catalytic Oxidation System Maintenance $66,000
Granular Activated Carbon Maintenance $50,002
Post Treatment Sampling $90,000
TOTAL ANNUAL COSTS $260,002
REPLACEMENT COSTS

TOTAL REPLACEMENT COSTS @ $0

PRESENT WORTH ANALYSIS
Total Capital Costs (from above) ©® $577,500
Present Worth Annual O&M Costs ¢ $2,422,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $2,999,500

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given altemative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.
SCS-1Hete) Y6 present worth costs are based on 30 year operation.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11 -

ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0- YEAR 1) / GRANULAR ACTIVATED CARBON (
YEAR 1- YEAR 38}

DETAILED COST ESTIMATE
Construction/ Start-up &
Instaliation Annuasl O&M  Baseline
COST COMPONENT Unit No. Units Unit Cost| Capital Cost Costs Costs Costs
construcbon irader (rentsl and delivery) yr 1 $3.360 $3.300
B 's 1 $1,000 $1,000 _
demotzabon 18 1 $1,000 $1,000- -
decon fecilies o8 1 $1,000 $1,000
health and sefety equipment yr 1 $9,000 $9.000
Soctrical power service supply yr 1 $3,600 $3,600
weder supply | 1 $2,400 $2,400.
B SVE wet o 5 $6,000 $30,000
SVE main: system unit 1 $18,000 $18.600 $6,000 $10,000 ]
SVE controf paneds unit 1 $3,000 $3,000 $1,500 $500
6° carbon steel piping ft 535 $57 $30,495
4 cerdon steel piping n 100 $32 $3,200
on for piping p ft 835 $0.67 $425 -
power 25 1) Is 1 $25,000 . $25,000 -
~ SVE teatment bulking of 800 $180 $144,000 included
airwaler sepersior Sank Is 1 $5.000 $5.000 - $500 -
Catalytic Oxidelion Unit is 1 $143,500 $143,500 included $10,000
Naturel Gas is 1 $12,000 $12,000
Sempling [ 8 $5,500 $44,000
Vapor Phase Carbon o8 2 $12,000 $24,000
B Regensration b 4.00 $12,000 - $48.000
Dispossi [ 160.8 $ i $402
Sampiling [ 4.00 $400 $1,600
Test Kits/ Flold Screening (per yeur)| samples 33 $300 $9,900
Labdoratory Anelysis (VOCs, N, P} (per yeur) | samples 390 $200 $78,000 |
shipping end hendling (per year)|  shipmt 24 $100 _ $2,400

(1) All Post Treatment Sampling costs are presented in costs per number of sampies and shipments required per year - costs are presented
as annual O&M costs —

SCS-11¢c (2).XLS N



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / CATALYTIC OXIDATION (YEAR 0- YEAR 1) / GRANULAR ACTIVATED CARBON (

ppaa.

50'x12" construction trailer - $1.65/mi delivery fee {100mi) - rental allowance per 1896 Means

Heavy equipment and traders, per vendor estimate

Allowancs for tradler and squipment demobiization

Based on level of personal and vehicle decontamination anticipated for this alternative

Allowancs based on COM equipment rates

Based on expecied electrical costs per month for this altemative

Based on exp d use

month for this aternative (e.9..

Cost associated with instaliation of SVE wells. Based on COM experience.

Vendor. includes blower, exp motor, inline air fiter, siencers, diution valve, moisture separator,
condensates transfer pump, high condens. level alarm, vac. relief valve, vac. gauges, skid mnting,
piping and & manual motor start switch

interconnecting
Vendor estimate - NEEP (May 1998)

based on CDM experience

based on CDM experience

12" wide trench and backfill, 36° deep as per 1896 Means

Based on 3-phase power, working 24 hrs/day, $0.09/KW-hr

Basic prefabricated buiding on concrete pad. Based on CDM experience.

Based on CDOM experience

Based on vendor estimates

Vendor estimate - Global Technologies, Inc. (May 2000)

Test Kitw/ Fiekd Screening (per yeer)

Laboratory Analysis (VOCs, N, F) (per yeer)
shipping and hendiing (per yeer)

Vendor estimats - Global Technologies, inc. (May 2000)

Based on COM

Vendor estimate - Carbtrol (May 2000)

Vendor estimate - Carbtrol (Msy 2000)

Vendor estimate - Carbtrol (May 2000)

Sampiing me-miMQi 2000i
Based on COM experience and average test kit costs - ~25 sampies per test kit; samples

collectad on a grid of 1 sample/250 cy contam. matt, 1 sampling grid per 2 weeks

Based on 1998 sample analysis costs from Midwest laboratonies; sampies collected on a grid of 1
jsample/250cy contam. material, 1 sampling grid per month (including QA/QC samples)

Costs associated with transporting samples from site to laboratory twice per month

SCS-11¢c (2).XLS

sy




TABLE 7-15
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
ROCKFORD, ILLINOIS

FEASIBILITY STUDY
SOURCE AREA 11
ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON
COST SUMMARY
Item/Description Totai Cost
CAPITAL COSTS
General $3,000
Soil Vapor Extraction (with emission controls) $242,000
Granular Activated Carbon $24,000
SUBTOTAL CONSTRUCTION COSTS $269,000
Bid Contingency (10%) $27,000
Scope Contingency (10%) $27,000
Engineering and Design (15%) $40,000
Oversight/Health and Safety (5%) $13,000
TOTAL CAPITAL COSTS $376,000
ANNUAL OPERATING AND MAINTENANCE COSTS
General $18,000
Regular System Maintenance/Electrical $36,000
Granular Activated Carbon Maintenance (Year 0- Year $268,100
Granular Activated Carbon Maintenance (Year 1- Year $50,002
Post Treatment Sampling $90.000
TOTAL ANNUAL COSTS $462,102
REPLACEMENT COSTS
TOTAL REPLACEMENT COSTS @ $0
PRESENT WORTH ANALYSIS
Total Capital Costs (from above) © $376.000
Present Worth Annual O&M Costs ¢ $2,611,000
Present Worth Replacement Costs $0
TOTAL PRESENT WORTH $2,987,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.
(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% discount rate over a life of 30 years.

SCS-11c Mpier §VE present worth costs are based on 30 year operation.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11

ALTERNATIVE SCS-11C: SOIL VAPOR EXTRACTION (SVE) / GRANULAR ACTIVATED CARBON

DETAILED COST ESTIMATE
Construction/ Start-up &
Installation Annual O&M Baseline
COST COMPONENT Unit No. Units Unit Cost | Capitat Cost Costs Costs Costs
construction baier (rental and dedvery) yr 1 $3,300 $3,300
mobdization is 1 $1.000 $1,000
demobdization 18 1 $1,000 $1,000
decon feciities o8 1 $1,000 $1,000
heeith and safely equipment yr 1 $9.000 $9.000
slectrical power service supply yr 1 $3.600 $3,600
waler supply 1 $2.400 $2.400
SVE wed installetion ol 5 $6,000 $30.000
SVE main system unit 1 $18.000 $18.000 $6.000 $10.000
SVE control paneis unit 1 $3,000 $3.000 $1,500 $500
6° carbon shee! piping ft 535 $57 $30.495
4° cerbon steel piping ft 100 $32 $3,200
excevation for piping plecement ft 635 $0.67 $425
POwSr 0Q @5 HP) is 1 $25,000 $25,000
SVE treetment bulkding sf 800 $180 $144,000 included
aicfweter separetor tenk [] 1 $5,000 $5,000 $500
Vapor Phase Carbon ] 2 $12,000 $24,000
First Yoar Vapor Phese Cerbon Regeneration (] 20.00 $12,000 $240,000
First Year Vapor Phase Carbon Disposal b 8040 $3 $20,100
First Yeer Vapor Phase Carbon Sempling of 20.00 $400 $8,000
o8 4.00 $12,000 $48.000
Disposal b 160.8 $3 $402
Sampling ol 4.00 $400 $1,600
Test KRs/ Fleid Screening (per yeer)| samples kX $300 $9,900
Laboratory Analysis (VOCs, N, P) (peryesr)| samples 390 $200 $78,000
shipping and handling (per yeen) |  shipmt 24 $100 $2,400

(1) ANl Post Treatment Sampling costs are presented in costs per number of sampies and shipments required per year - costs are presented

as annual O&M costs




SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 11
ALTERNATIVE 8CS-11C: SOIL VAPOR EXTRACTION {SVE) / GRANULAR ACTIVATED CARBON

DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT

constnacton trader (rentel end delivery)

50'x12" construction trader - $1.65/my delivery fee (100mi) - rental allowance per 1996 Means

Heavy equipment and traders, per vendor estimate

Allowance for traier and equipment demobiliization

decon feclities

Based on level of personal and vehicie decontamination anticipated for this alternative

hesith and selety equipment {Allowance based on CDM equipment rates
slactrical power service supply | Based on expected siectrical costs per month for this altemative
weler supply |Basad on use month for this altermnative (e.g., decon, nel use'
SVE wel instalietion | Cost associated with installation of SVE wells. Based on CDM experiencs.

SVE mein system

Vendor. includes blower, exp motor, inline air filter, silencers, dilution valve, moisture separator,
condensate transfer pump, high condens. level alarm, vac. relief vaive, vac. gauges, skid mnting,
L i and 8 manual motor start switch

SVE control panels

Vendor estimate - NEEP (May 1998)

6° cardon stesl piping

based on CDM experience

4° carton steel piping

based on COM experience

12" wide trench and backfill, 36" deep as per 1998 Means

/ power require. (40 HF)

Based on 3-phase power, working 24 hrs/day, $0.09/AW-hr

SVE treatment bulding

Basic prefabricated buikiing on concrete pad. Based on COM experience.

aicvaltr separeior tank

Based on COM experience

catelytic axidizenthermal irmetment

Vapor Phase Carton

Based on vendor sstimates

Vendor estimate - Carbtrol (May 2000/

First Yoar Vapor Phase Carbon Regensration

Vendor sstimate - Carbtrol (May 2000)

First Your Vapor Phase Certon Disposel

Vendor estimate - Carbtrot (Mey 2000

First Year Vapor Phese Carbon Sempling

Vendor estimate - Carbirol 2000

Vendor estimate - Carbtrol (May 2000)

[Vendor estimaie - Carbtrol (May 2000}

Test Kita/ Fiekd Screening (per yeer)

Vendor estimate - Carbtrol

Based on COM experience and sverage test kRt costs - ~25 sampies per test kit; samples collected
on a grid of 1 sample/250 cy contam. matl; 1 sampling grid per 2 weeks

Laborstory Anslysis (VOCs, N, F) (per year)

Based on 1998 sample analysis costs from Midwest laboratories; samples collected on a grid of 1
sample/250cy contam. material; 1 sampling grid per month (including QA/QC samples)

shipping end handling (per yeer)

Costs associated with transporting sampiles from site to laboratory twice per month




